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THOMAS HENRY HUXLEY. 



We publish this week a spirited and excellent likeness of 
the eminent naturalist, Thomas Henry Huxley, F.R.S., LL.D. 

Professor Huxley was born in the year 1835. Many writers, 
no doubt, looking at the enormous amount of work he has 
done, have inferred his age to be much greater, but we have 
our information from an intimate personal friend, and cannot 
be mistaken. He studied medicine, and entered the naval 
service as surgeon, and accompanied Captain Stanley's expe- 
dition to the Eastern Archipelago, and during the voyage 
made observations on the natural history of the sea, devoting 
■ ■special attention to the medusae. 

On his return to England he was appointed to succeed Dr. 
Edward Forbes, as Professor of Paleontology at the Govern- 
ment School of Mines, in London ; he has also been Professor 
oi Anatomy in the Royal School of Surgery, and of Physiol- 
ogy in the Royal Institution of Great Britain. 

Our distinguished American author, D». E. L. Youmans, 



defines Professor Huxley's position in the world of science as 
that of " a philosophical biologist," and as such he ranks 
among the very first in England or in the world. Although 
Dr. Huxley is profoundly learned in natural history, he has 
also found time for general literary culture, and is fond of 
poetry, fiction, and fine writing. It is this wide culture that 
gives him such power in his controversial writings. He 
seems to like nothing better than a regular set-to with some 
members of the old-school scientists, and he has sometimes 
been accused of exhibiting a pugnacious and acrimonious 
spirit. At one of the meetings of the British Association he 
had a famous tilt with Professor Owen, and on another«occa- 
sion Samuel Wilberforce, Bishop of Oxford, blandly asked 
him in the presence of a large audience : " Is the learned gen- 
tleman really willing to have it go forth to the world that he 
believes himself to be descended from a monkey ?" Pro- 
fessor Huxley rose and replied in his quiet manner, " It seems 
to me that the learned bishop hardly appreciates our position 
and duty as men of science. We are not here to inquire what 



we would prefer, but what is true. The progress of science 
from the beginning has been a conflict with old prej udices. The 
true origin of man is not a question of likes or dislikes, to be 
settled by consulting the feelings, but it is a question of 
evidence, to be settled by strict scientific investigation. But, 
as the learned bishop is curious to know my state of feeling 
upon the subject, I have no hesitation in saying that, vvdM it 
a matter of choice with me (which clearly it is not) whether I 
should be descended from a respectable monkey, or from a 
bishop of the English church, who can put his brains to no 
better use than to ridicule science and misrepresent its culti 
vators, I tcould certainly choose the monkey ! " The reply was 
received with a storm of applause, and Huxley was after 
wards known as " the man who had extinguished * Soapy 
Sam,' " as the English sometimes irreverently called the 
Bishop of Oxford. 

Professor Huxley is a very industrious man. In addition 
to the writing of valuable books, such as. " Man's place in 
Nature,'' " The Origin of Species," and the like, he delivers 
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elaborate lectures to the students of the School of Mines, and 
special courses of evening lectures for working men. Some 
of his popular lectures have been published under the title 
of " Lay Sermons, Addresses, and Reviews," and they are 
models of what such discourses should be — clear, concise, and 
scientifically accurate. 

Professor Huxley is married to an accomplished woman, 
whom he met on one c.f his journeys to Australia. Around 
his own hearth and in the bosom of his family he is said to be 
full of humor and cheerful fun. His little boy remarked one 
day in the preseiv e of a visitor who was staying with the 
family, " I always know when papa is chaffing by the curl of 
his nose." 

Mrs. Huxley is musical and translates German fairy tales 
for her children, of whom there are seven, and Professor Hux- 
ley amuses the home circle by reading something from 
Wendell Holmes' poems, of whose works he is very fond, or 
by relating droll stories. A happier domestic circle could not 
easily be found. 

It is to be hoped that the learned Professor will some day 
visit this country, and afford us an opportunity of hearing 
him lecture upon the value of scientific education, and upon 
other topics around which lie has thrown such a charm by 
the elegance of his language, and the accuracy of his knowl- 
edge. 



MACHINE EOS OILING WOOL. 



The object of this invention, illustrated herewith, is to 
form a self-regulating apparatus that will not only insure a 
perfect and uniform distribution, of oil upon wool, but 
press it into the same, so that the wool becomes thoroughly 
saturated thereby, and can be used immediately. 

By thus preparing the wool for instant use, an inferior 
quality of oil, or composition of oil and other materials, can 
be used to better advantage than has heretofore been possi- 
ble, as there is no time for the oil to become gummy, or par- 
ticles of the composition to evaporate, as has been the case 
where the wool was spread out and obliged to remain some 
time after being sprinkled, or otherwise prepared with oil. 
Moreover, the wool can be more easily and better carded and 
spun when thus freshly oiled. 

The improvements heretofore made in wool-oiling machines 
have many of them possessed disadvantages arising from 
their complicated construction, the numerous parts occupying 
too much room, and interfering with the operative; the con- 
stant attendance required in operating them; the imperfect 
manner in which the oil is distributed over the wool — one por- 
tion of the wool receiving a large quantity of oil, and another 
little or none ; and from various other causes that need not 
be stated further herein. 

The most essential advantages of this wool-oiling appara- 
tus arc the time, labor, and expense saved by its self-regulat- 
ing action; the simplicity of its construction and operation, 
requiring no pulleys, gearing, or complicated connection with 
tin; carding machine ; regulating the flow and the equal dis- 
tribution and pressure of the oil on the wool ; the cleanliness 
with which the oilJL'S kept, and the prevention of its congela- 
tion ; the immediate, use of the wool after being freshly oiled, 
and the better working of the same in consequence. 




V7777r/7^^{//////^///^^^ 





Attached to one end of the frame are standards. Fitted 
over these standards, so as to be raised or lowered thereon, 
are tubes attached to the bottoms of sockets, through which 
are made to revolve hollow plug-shafts. In the top of the 
circumference of the plug-shafts, in the centers of the sock- 
ets, apertures are formed to serve as cocks, so that by turning 
the shafts the oil or composition used is adBirttetr"to orex> 
eluded from them, according to the direction ih which they 
are turned. Screwed into or otherwise connected with the 
ends of the plug-shafts opposite to those to which the wheels 
are attached, is a hollow shaft, having a slot or a series of 
apertures so formed in its circumference as to be at such an 
angle with the cocks, when they arc opened, as to allow the 
oil to drip from the apertures and not to steadily flow from 
them. Connected with the hollow shaft by bearings and 
made to turn with or independently of the shaft, is a gauze 
cylinder. Stop-cocks operated by thumb-screws — which also 
operate indicators attached to the opposite ends of the stop- 
cocks and which revolve in front of dial plates not shown — 
control the flow *of oil from reservoirs at the tops of the 
standards. 

The reservoirs being filled with oil, or other material used 
in preparing wool, the oil, etc., is forced by the pressure of 
its own weight dow!'. t'^a-jgli the tubes, the flow therein be- 
ing regulated by the stop-cocks, so that a large or small quan- 
tity of oil can be admitted. The plug-shafts are turned in 
proper position by means of the wheels attached, which are 



connected with the main belt of the carding machine. The 
oil flows from the tubes through the apertures or cocks into 
the hollow shaft, from which it is distributed through the 
slot or apertures formed in the circumference thereof, upon 
the inside of the perforated or gauze cylinder, which is made 
to revolve around the shaft by the wool pressing against it as 
it is fed along by the feeding-apron. The distributing-shaft 
is so arranged in regard to the cocks that, when the cocks are 
opened, the apertures are placed at such an angle as to pro- 
duce a regular and constant dripping of the oil upon the cyl- 
inder, and not to allow its flowing in a steady stream, which 
would be the case if the shaft were so operated as to bring 
its apertures directly on the under side thereof. The flow 
of the oil into the shaft is regulated, or entirely shut off 
therefrom, according to the extent to which the shafts are 
turned. This machine was patented by Miles Mayall, of 
Roxbury, Mass., Jan. 28, 1868. 

PERPETUAL MOTION. 



NUMBER V. 



The force of gravity applied directly to the dropping arms 
Fig. 11. 




of wheels, or to balls which roll out in troughs, fails to make 
such machines operate as self-movers. Inventors have sought 
often to utilize the buoyancy of floats in a similar way. The 
accompanying diagram illustrates this principle. 

A is a cistern of water, filled as high as line B ; C are six 
bladders, communicating by the tubes; D, with the hollow 
axle, E, which axle is connected with the bellows, F, by the 
pipe, G. H is a crank, connected with the crank, I, by the 
rod, K. L is a bevel wheel, M a pinion, N its shaft. O is a 
crank, attached to the bellows, F, by the rod, P. Q are valves 
with projecting levers. R and S are two projecting knobs. 
T is a hole in the axle, E, forming a communication with it 
and the lowermost bladder. The axle, E, being put in mo- 
tion, is expected to carry round the bladders and tables, 
and by the cranks, H and I, and the connecting rod, K, 
cause the wheel, L, to revolve, which communicating a 
similar but accelerated motion to the pinion, M, shaft, N, 
and crank, 0, works or blows the bellows, F, by the rod, P, 
from which the air enters the axle, E, by the tube, G, and 
passing through the hole in it at T, enters the lower blad- 
der, C, by the tube, D ; this bladder being thus rendered 
lighter than the space it occupies, ascends, bringing the 
Fig. 12. . 




lever of the valve, Q, strikes against it, and opens the valve 
when the bladder arrives at U and begins to descend, its 
pressure on the water drives out the air, and gives it a 
descending power; the knob, R, then closes the valve, ii, 
and prevents the entrance, of any water into the bladder ; 
by this contrivance, three of the bladders were expected to 
be alternately full and empty, according as they passed 
over the hole, T, or the knob, S. 

The reason assigned for the failure of this machine was 
the friction, the old invincible enemy of perpetual-motion 
seekers. 

Amid all the fruitless attempts which have appeared, there 
was still one avenue to the object of pursuit, to which the 
common and well-known principles of hydrostatics seemed to 
direct the way ; this was the principle that any body specifi- 
cally, or bulk for bulk, lighter than common air, will rise 
and swim in it. Consequently, if a certain quantity of vessels 
are attached at equal distances, round the circumference or rim 
of a wheel, so contrived as that one half of the vessels shall 
be exhausted on one side of the wheel, and the other half 
filled with air on the opposite side, in this case the exhausted 
vessels will attain the highest part of the wheel, and the full 
ones the lowest. But to render the matter more explicit, we 
must refer to the annexed engraving, Fig. 12. 

A B C D are four vessels connected to the wheels, E, by 
round pins which project from the vessels on each side, and 
enter into corresponding holes in the wheels, E. The wheels, 

E, are intended to revolve by the space under the vessel, B, 
being a vacuum, and therefore lighter than the same portion 
of air ; a little before the vessel, B, reaches the highest point 
of the wheels, it begins to close, and opens the opposite ves- 
sel, D, in the same manner as the vessel, C, opens A, because 
the pressure of the atmosphere on the vessel, C, is equal to 
the pressure on A. Instead of common packing to make the 
vessels air-tight, mercury is substituted, which has less fric- 
tion, and is never out of order. The particles of mercury not 
being entirely free from friction, a little power is requisite to 
open and shut the vessels ; this is expected to be effected by 
the rods, F, connected to the lever, (?, by chains. The rods, 

F, give motion to other rods, H, by the rollers acting against 
collars on the rods, H, not shown. 

The levers, G, are successively worked by sliding over the 
roller, P. The connecting rods, H, ar;i so adjusted as not to 
draw the vessels out of their upright position, which would 
let the mercury escape ; also, the lower vessels, A and D, are 
made rather larger in diameter than B C, so that the pressure 
of the atmosphere may counterpoise the weight of the ves- 
sels, A C and B D, with their connecting rods. 

The inventor of this contrivance says : 

" I doubt not in the least, that if a pneumatic machine like 
this were accurately executed, it would- continue in perpetual 
motion : yet I still think the powermight be greatly increased 
by placing the whole engine under a receiver of condensed 
air, say from ten to twelve atmospheres, which would weigh, 
if it were ten atmospheres, about twelve ounces per cubic 
foot." 

IMPROVED CHIMNEY CLEANER. 



Many flue-sweeping devices are not effective in clearing the 
angles of a square or rectangular flue, f s they consist mainly 




bladder behind it over the hole in the axle, T, in like 
manner, and which is thereby ex- pected to gain an as- 
cending power, producing a similar effect onthe one behind 
it. ' When one of the bladders arrives at he kneb, S, the 



of a circular head with radial bristles of whalebone, cane, or 
other like material, which, if of proper diameter to operate 
effectively on the sides of the flue, will not reach the angles, 
and if of sufficient length to reach the angles, are so much 
curved where they come in contact with its sides as to have 
but little if any effect in removing the soot therefrom. To 
remedy these difficulties is the object of the invention illus- 
trated by our engraving. It consists in the construction of a 
brush or scraper frame supported on a central shaft, the sev- 
eral parts of which are so hinged or jointed together as that 
they may be distended or contracted at pleasure to suit flues 
of different dimensions, or to pass readily any contractions or 
irregularity in the formation of such flues. 

The stem or staff of the apparatus, which is constructed in 
sections of convenient length to be passed up the flue suc- 
cessively, and connected each with the preceding one by a 
bayonet lock or other suitable coupling. To the upper sec- 
tion of this staff, at a suitable distance from its top, is attached 
a collar, to which are jointed, at its four opposite sides, in 
a hinge-like manner, arms extending upwardly. Above this, 
on the staff, is a sliding collar, to the lower end of which are 
jointed, in a similar manner, arms which extend downwardly, 
and are connected with the other set of arms, as shown. On, 
the lower end of each of the arms is an enlargement, to whiclj 
are attached bars, which form, when extended, a rectangul: 
frame supported by arms or braces around the staff. The/ 
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bars are jointed or hinged together midway between angle 
blocks, at which point they are again supported by braces 
hinged thereto, and at their opposite ends to another sliding 
collar, on the staff between the fixed and sliding collars. 
The sliding collar carries a spring-borne pawl which 
locks into apertures or notches in the side of the staff, 
and thus secures it in any desired position thereon. To 
the lower end of this pawl is attached a small cord, by 
which it may be disengaged from the staff when passed to 
the requisite distance up the chimney or flue. To each of the 
bars forming the rectangular frame is attached, on its outer- 
most side, a brush or scraper, whichever it may be desired to 
operate with. 

This ingenious device is the invention of Thomas H. Dono- 
hue, Washington, D. C, and was patented by him May 6, 
1868. 



Improved Gate, 

Our engravings represent an improved form of gate of the 
class known as sliding gates, wherein, by an ingenious link 
motion and the use of a weighted balancing lever, the gate is 
made to move backwards or forwards in a 
nearly horizontal line without tilting and with 
very little friction. 

The construction is simple and cheap, and 
the gate appears well adapted to general use. 

Fig. 1 represents the gate as closed, and Fig. 
2 the same as opened. A is the gate, B the 
panel of the fence along which the gate sides 
or runs in opening and closing ; C and D are 
vertical bars attached to the gate, one at the 
center and the other at the rear end, rising 
considerably above the top of the gate, and 
having vertical slots, E, in the upper parts. 
F represents pairs of bars, nearly as long as 
the bars, C and D, pivoted near the ground, 
one pair at the front end of the panel, B, of 
the fence, and the other as far back as the 
distance between the bars, C and D, and as 
near the path of the gate as may be', and let 
it pass between the bars of each pair. These 
bars carry rollers on studs at G, on the side 
next the gate, which rollers work in the 
Blots, E. 

H represents links about half the length 
of the bars, F, pivoted to the bars, C and D, 
at the bottom, as shown, and to the bars, F, at 
or about the center. J represents a pair of 
links pivoted to the bars, F, and also to the 
top of the weighted lever, K, at J. The 
weighted lever is also pivoted at L to a fixed 
support rising from the ground. 

The gate is thus suspended on the bars,'F, 
and is carried past their pivot centers at the 
bottom of the links, H, at each opening or 
closing of the gate, the weighted lever pre- 
venting the bars, F, from sagging, and consequently pre- 
venting the gate from tilting endwise. 

The links describe equal arcs, the curvatures of which are 
jeversed as to each other, and hence the resultant motion of 
the gate is nearly in a straight horizontal line. 

Patented through the Scientific American Patent Agency, 
December 20, 1870, by Henry R. Hoskins, whom address for 
further information, Harlan Allen Co., Ind. 

Newton's Process for Duplicating Negatives, 

Mr. H. J. Newton, of this city, makes known the following 
process through the Philadelphia Photographer. We have 
seen some magnificent specimens of transparencies. The 
process is evidently one of value : 

" Let photographers provide themselves with one or more 
positives of their valuable negatives, and they are insured, 
to a great extent, against loss from accidents that may hap- 
pen to them. The first thing to be provided with is a suit- 
able collodio-chloride. After repeated experiments I deter- 
mined upon the following formula as the best for my pur- 
pose : alcohol and ether, equal parts ; chloride of magnesium, 
4 grains ; citric acid, 4 grains ; nitrate of silver, to the ounce, 
12 grains. These proportions appeared to be the best, but 
there was always a variation in the working of this com- 
pound, depending upon the manner of its compounding. 
The best results were produced in the following way : 

" Dissolve in one ounce of alcohol 24 grains chloride of 
magnesium, then add 36 grains of intense cotton ; next pul- 
verize in a mortar 24 grains citric acid with 72 grains nitrate 
of silver; pulverize to an impalpable powder, and then add 2 
ounces alcohol ; continue to agitate until the alcohol is com- 
pletely saturated; now add to the solution of chloride 3 
ounces ether, shake well for two or three minutes, and pour 
the whole slowly into the mortar, stirring briskly while 
doing so. As soon as the vial is empty pour the whole back 
into it. It can then be filtered, and is ready for use. When 
prepared in this way it is much more sensitive than when 
prepared otherwise, and prints with a deeper and richer 
color, giving, therefore, stronger and more vigorous prints. 
The glass is coated with albumen, prepared by. dissolving the 
white of one egg in 6 ounces of water and 10 drops of am- 
monia, filtered, and flowed on when the glass is wet. When 
thoroughly dry flow with the collodio-chloride, and dry with 
artificial heat. When dry set it on one side, and warm the 
negative to about 120°, or to about the same temperature of 
the prepared collodio-chloride plate ; put the negative in the 
printing frame, and, when cooled to about 100°, or to blood 
heat, put the prepared plate over the negative in the printing 
frame, and expose to sunlight from fifteen to twenty minutes 
for a thin negative. By opening one half the frame and 



looking through, you will be able to tell, with a little expe- 
rience, when it is printed deep enough. The obstacle in the 
way which seemed the most insurmountable was pinholes in 
the deep shadows. To call them pinholes gives but a faint 
conception of the reality ; they would, in long printing, liter- 
ally form a sieve. I attributed the cause to vapor confined 
between the two glasses ; they, having been put together 
cold, and placed in the sunlight, became in a short time very 
hot. I am far from sure that such a theory is correct, but I 
am sure that after heating the negative as described I had 
much less trouble. Yet care should be taken that the neg- 
ative does not get very hot in the sunlight. 

" When the print has become of sufficient intensity, remove 
from the frame, and wash for a short time under the tap, and 
fix in the old hypo and gold toning bath ; this bath should be 
made at least twenty-four hours before using, and quite weak 
with hypo. The older this bath is the. better it works. 

" If you find, on removing the print from the frame, that it 
is not printed deep enough, it can be strengthened with 
pyrogallic acid and silver, the same as a negative. This 
treatment with pyrogallic acid will give you a much .richer 
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HOSKINS' IMPROVED GATE. 

tone than you would otherwise get ; it will require a much 
longer time, however, in the fixing and toning bath, and in- 
stead of diminishing in strength, will increase in intensity. 
When toned to suit your taste there only remains, to complete 
the positive, washing and drying. To make a negative from 
the positive so obtained, proceed in precisely the same man- 
ner as already described for a positive. The positive should 
be varnished before placing it in the sunlight in contact with 
a prepared collodio-chloride plate, or the positive will, in a 
short time, almost entirely disappear. This phenomenon, to 
me, was most extraordinary, and I am not yet satisfied what 
is the exa t cause. The coat of varnish, however, was an 
effectual preventive, which shows that the action was one of 
contact between the prepared surfaces caused by the action 
of sunlight, or rather, incited to action by the solar rays. 

" Positives made in this way are of surpassing beauty, con- 
taining all the fine detail of the negative, soft and brilliant, 
and of a tone I have never seen equaled." 

The best kind of printing frame for this purpose is one 
similar to, or the same as, those used for printing pictures on 
porcelain, for when using such, the printing may be watched 
in its progress without danger of displacing either glass. 

CABBUBETED HYDEOGEN GAS. 



this country, a few years since, the subject has received a new 
impetus. But it has been found that the adaptation of the 
volatile hydrocarbon oils distilled from petroleum to use in 
gas apparatus, especially portable ones, presents many diffi- 
culties. Some apparatuses designed to utilize these oils for 
lighting purposes have met with a limited degree of success. 
It has been found that the vapor of the volatile oils referred 
to is too rich to burn unmixed with some diluent, causing 
the precipitation of unburnt carbon in the apartment where 
burned ; and the very numerous devices for mixing air there- 
with for producing illuminating gas have so far, on account 
of mechanical as well aa chemical reasons, failed to come up 
to the requirements of useful application as to be generally 
considered unreliable. The causes are too numerous to 
specify here, and are doubtless familiar to many if not most 
of our readers. 

A trial of apparatuses and devices for generating illuminat- 
ing gas in a portable manner was undertaken by the chemists 
of the American Institute, last fall, after the close of the ex- 
hibition, and the opinion arrived at by the judges in their re- 
port was decidedly adverse to the " carbureted air" principle, 
as the following quotation from their report 
will show : " Hydrogen gas as a basis, ren- 
dered luminous by a hydrocarbon oil, vapor, 
or otherwise, is the light of the immediate fu- 
ture for all portable gas apparatuses, and will 
fulfill all the requirements demanded of them 
by the public, viz., luminosity, safety, relia- 
bility, and economy. In points of durability 
and convenience it is perfectly practicable, 
while its safety is greater than that of kero- 
sene oil or of air gasmachines." 

The accompanying engraving shows a per- 
pendicular sectional view of an apparatus for 
generating carbureted hydrogen gas, invented 
by C. F. Dunderdale, of this city, and covered 
by several patents dated from June 1, 1869. 
The following brief description and reference 
to the various parts will suffice to show its ar 
rangement and manner of operation : 

A is a mixture of water and oil of vitriol ; B 
the water seal for floating gasometer, which, 
rising and falling, regulates the generation of 
the gas automatically ; C shows the hydrocar- 
bon liquid in its chamber ; D the iron shavings 
resting in a wire-cloth basket, the immersion 
of which into the acidulated water generates 
the hydrogen gas. The arrows show the course 
of the gas as it rises from the metal turnings, 
down pipes, L', and bubbling up through the 
hydrocarbon liquid, becoming thereby carburet- 
ed, and passing through pipe and valve, K, into 
the holder, where it is stored until used. 

The various other devices are for the efficient 
and simple handling and management of the 
apparatus when in operation. 
The gas generated by this method is of high illuminating 
power, and, we are informed by the inventor, costs per thou- 
sand cubic feet less than gas furnished by ths gas companies 
and is burnt in the smallest size coal-gas burners that con- 
sume from one and a half to two cubic feet per hour, and 
which are claimed to give an illuminating power greater 
than coal gas. burnt in a burner that consumes six cubic feet 
per hour. It is said this claim has been confirmed by photo- 
metric test. This apparatus, we are informed, received the 
highest and only medal, a diploma and honorable mention at 
the Exhibition of the American Institute, last fall, after a 
competitive trial of different apparatuses. 

Particulars relating to this apparatus, and rights, etc., to 
manufacture and sell under the patents, can be had from the 
patentee, C. F. Dunderdale, 90 Wall street, New York. 



The ways and means for furnishing a good, cheap, and re- 




liable illuminating gas, have taxed the brains of chemists 
greatly, and since the discovery of the petroleum wells in 



Sensitive Tests for Hyposulphite of Soda. 

According t o the Journal fur Chemie, the most delicate test 
for hyposulphite of soda is permanganate of potash. Its ap- 
plication is simple and easy, and well adapted, therefore, to 
the. wants of the working photographer. One decigramme 
of pure permanganate of potash and one gramme of chem- 
ically pure carbonate of soda are dissolved in half a liter of 
water, yielding a transparent rosy-colored solution. This 
liquid, on coming in contact with the most minute trace of 
hyposulphite, loses its red color, and assumes at 
once a greenish hue. A finer test than this, prob- 
ably does not exist. 

Licht enumerates other tests for hyposulphite, 
which are more or less practical in their nature, 
but are, nevertheless, well worthy of record. 

1. The test based upon the blackening of sugar 
of lead paper by means of hydrogen, produced by 
the action of pure sulphuric acid upon pure zinc, 
when the fluid in the gas-generating vessel con- 
tains hyposulphite of soda. 

2. The galvanic test, in which pure silver foil, 
under the influence of an electric current, becomes 
of a yellow or brownish color in the presence of hy- 
posulphite of soda. 

3. Grune's test, where a collodion film, rendered 
of a whitish color by the application of chloride of 
mercury, fulfills the duty of reagent, and assumes 
a grayish tone when affected by hyposulphite of 
soda. 

4. The very precise test afforded by the use of 
blue iodide of starch, which bleaches readily when 
hyposulphite in minute quantity is mixed there- 
with. It is probably only the first and last of these tests that 
will be found practical in photographic operations ; they aro. 
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both very trustworthy ones, and require but little knowledge 
or skill in their application. 
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The Editors are not responsible for the opinions expressed by their Cor- 
respondents. 



Wlckham's Perpetual motion Patent. 

Messrs. Editors:— I have noticed in the Scientific 
American of the 17th December, an article headed " Perpet- 
ual Motion," in which it speaks, on page 386, of a perpetual 
motion machine invented by Horace Wickham, Jr., of Chica- 
go,and on which a patent was obtained July 26th, 1870. 

As this statement may mislead the public as to the nature 
of the patent granted, I deem it proper to state that no pat- 
ent was issued for a perpetual motion. 

Letters patent No. 105,870, 26th July, 1870, were issued to 
Horace Wickham, Jr., for an " Improvement in Motive Pow- 
er,'' in which the specification states, under the head of " Na- 
tuje and object of my invention : " My invention relates to a 
machine for transmitting motion," etc. The original speci- 
fication was for a self-sustaining motive power, which was 
rejected. 

The patent was granted for a machine for transmitting 
motion. It possessed novelty, since no reference could be 
found anticipating the devices. It possessed utility, as de- 
fined in paragraph 449 ; Curtis on Patents. 

By applying any power at either end or alternately to the 
ends of the rocking beam, it may serve the purpose of 
transmitting motion to the operative devices and thence to 
the material to be acted upon. 

The letter of the first rejection, dated July 11, 1870, was as 
follows : 

" The application above referred to has been examined. 
The applicant claims a " self-sustaining motive power ;" in 
other words, a machine that renews its motive power from 
itself without the intervention of external causes. It is ad- 
mitted by all the authorities on mechanics that the various 
resistances to motion, viz. : friction, gravity stiffness of ma- 
chinery, etc., necessarily retard, and finally stop the machine. 
Now, a machine is a simple or complex structure of inani- 
mate material, and inanimate bodies cannot give themselves 
motion, nor can they change the motion they may have re- 
ceived. 

" But the applicant's invention is stated to be a ' self-sus- 
taining motive power,' that is, this machine is said to give to 
itself renewed motive power in order to make up for its con- 
stant loss of power due to the various resistances which are 
constantly retarding its movement. As this cannot be effected, 
the machine is not a self-sustaining motive power. It 
must stop. It will not effect the result claimed for it. It is 
then deficient in result, and must be rejected as deficient in 
this essential quality of patentable invention." 

Washington, D. C. J. W. Abert. 

Automatic Telegraphy, 

Messrs. Editors: — In your issue of December 17th, is a 
reply (by that eminent electrician, Moses G. Farmer, Esq., 
of Boston) to an article upon the subject of " Automatic Tel 
egraphy,'' by~George B. Prescott, Esq., the talented electrician 
of the Western Union Telegraph Company. 

With your permission, ' I would like to call the learned 
Professor's attention to an inadvertant omission on his part, 
of a fact now well known to experts in the exact science of 
telegraphy, namely : it being possible under certain condi- 
tions to transmit telegrams over a line composed of No. 8 
iron wire, 250 miles long, at almost any rate of speed up to 
2,000 or more words per minute. 

Yet, notwithstanding the fact here stated, I should, under 
all circumstances, prefer and also recommend the use of the 
(to me) beautiful compound wire, composed of steel and cop- 
per, on account of its superior strength and great conductivity, 
requiring at the same time only one half the number of poles 
per mile ; and requiring also a less amount of electro-motive 
force to operate the machinery used in connection therewith. 

Rutherford Park, N. J. George Little. 



Effect of Explosions on Weather.— The Nltro- 
Glycerln Explosion at Falrport, Ohio. 

Messrs. Editors : — I notice an inquiry in your last issue 
concerning rain after the Fairport nitro-glycerin explosion. 
I was at Canfield, Ohio, during the week in which it occurred. 
The explosion occurring on Tuesday evening was followed 
on Friday night by a rain beginning at 930 p.m.; amount of 
rain, 0'42 inches. The weather for the week preceding was 
unusually fine, and on Saturday at 11*80 A. M., the sky became 
clear, and remained so for several days. Wind at time of 
fain, N.N.E. The rain was not preceded by the usual rise in 
the dew point of the air ; barometer fell suddenly, and as 
quickly rose again to its normal hight. These are the facts 
relative to the only rain which followed the explosion for 
some ten days. 

W. R. Smiley, Observor for Smithsonian Institute. 

New Lisbon, Ohio. 

We regret to learn from Nature that Sir R. I. Murchison 
has been stricken with an attack of paralysis ; at last accounts 
he had somewhat improved, but in a disease of this character 
we fear the attack is the beginning of the end. The same 
journal also announces that Professor Balfour Stewart, the 
eminent physicist of Owen's College, Manchester, was among 
the sufferers by the recent collision on the London and North- 
western Railway — one thigh was broken and a terrible shock 
given to the nervous system. He is doing as well as could 
he expected under the circumstances. 



[For the Scientific American.] 
AUTOMATIC TELEGRAPHY. 



BY D. H. CRAIG. 



I have read with attention the speculations of Professor 
Farmer and Mr. Prescott, in recent numbers of the Scienti- 
fic American, upon the subject of automatic or " fast" 
telegraphy, but regarding the conclusions of those gentlemen 
in the light of our practical experience, during the past two 
years, I cannot help saying, with all respect . for their distin- 
guished reputations, that they appear to me very blind 
and unreliable teachers. 

It is undoubtedly true that Mr. Little and his friends have 
not a particle of " science " (as electricity is taught in the 
books, or as it has been taught by those who have assumed 
to be its exponents, in a practical way) to stand upon, when 
they claim to telegraph over long lines one thousand words 
per minute ! and yet they know this rate of speed is entirely 
practicable, and is thus even more easily and satisfactorily 
accomplished than it can be on a short line. 

All who have preceded Mr. Little (including Prof. Farmer, 
Prof. Wheatstone, and Mr. Prescott) have assumed, and even 
proven, at least to their own satisfaction, that about sixty 
words per minute over a No. 9 iron wire, 250 miles long, was 
the maximum of attainable speed ; and I have now before me 
a recent private letter from the manager of the Government 
lines in England, where the Wheatstone automatic system 
has been in use for many years, who says that sixty words 
per minute, in a circuit of 200 miles, over a No. 6 iron wire, 
is there regarded as the highest attainable speed of practical 
telegraphy. 

Mr. Prescott's statement, assented to by Prof. Farmer, that 
" the speed of automatic transmission varies inversely as the 
square of the length of the line," is, doubtless, good "science," 
as they understand it, but viewed in the light of our expe- 
rience, it is arrant nonsense, as all our tests go unerringly to 
prove that with the Little system of automatic or " fast " 
telegraphy, the longer the circuit, the better the work, provided 
always, of course, that the wire in use carries a steady flow 
of current when in contact with the battery ; and as we have 
had equally good results over the most ordinary No. 9 iron 
Morse wires, as over the compound (steel and copper) wire, 
the assertions of Mr. Prescott that our success in writing 250 
words per minute between Washington and New York, is 
owing to the great superiority of our wire, is wholly erro- 
neous. With our system (which, let me say is not Mr. Pres- 
cott's or Prof. Farmer's) we can work just as rapidly and as 
correctly over the poorest iron Morse wire, as we can work 
over the best steel and copper compound wire, in any length 
of circuit where it is possible to deliver a steady flow of even 
one twentieth part of the necessary current to work a Morse 
machine or a Hughes-Phelps printer! but of course a com- 
pound wire, such as we use on the Washington line, though 
it adds nothing to the average cost of lines, considering the 
less number of posts and insulators that are required, really 
adds nearly three times to the conducting power and tensible 
strength as compared with the iron wire in general use by the 
Morse lines. While, therefore, our wire would enable us to 
telegraph over a circuit two or three times greater than we 
could do with a common iron Morse wire, the latter would 
answer our purpose precisely as well as the former in any 
length of circuit where the iron wire could deliver a steady 
flow (however slight) of current. 

The difficulty with Mr. Prescott and all other parties who 
have striven so vigorously to write down automatic tele- 
graphy, is, that through ignorance or design, they have ut- 
terly ignored the important fact that Mr. Little uses electri- 
city under entirely different conditions from what it was ever 
before used by any person who has experimented in fast tele- 
graphy ; and it is to this fact, and hot at all to the fact that we 
have a superior line that we transmit and record correctly 
1,000 words per minute, or 60,000 words per hour, over a 
single wire, equal to the average speed of 100 wires by the 
Morse system. 

Prof. Farmer's suggestions to me to print instead of writ- 
ing our messages with a pen, was successfully and advan- 
tageously practiced by the old American Telegraph Co. as 
long ago as 1856, and we have, so far, improved upon that 
idea as to have devised a printer which is worked with keys, 
and prints in note form, and in plain Roman characters, at 
the rate of three to four thousand words per hour, and mani- 
folds at pleasure, from 10 to 20 copies at one writing. 

With this rapid printer, and with a perforator which may be 
worked with nearly the same speed, there would seem to be 
no good reason why the public should not have 20-word mes- 
sages telegraphed from on.e end of the coWtry to the other, 
for ten cents each, provided they will furnish enough of such 
messages to keep one or two wires constantly employed, ten 
hours per day, between leading cities of the Union. 

The Little system of fast telegraphy, having been satisfac- 
torily tested, in an experimental way, is now about be placed 
before the public of Washington and New York and inter- 
mediate cities for the transaction of public business, and it 
is not doubted by any one who understands the principles 
which govem, the new system, that it is destined to effect a 
complete revolution in the whole telegraph and postal busi- 
ness of the country. 

■■ l » ■ 

Vocalises. — We are indebted to the author, Miss Anna 
Ballard, the accomplished teacher of vocal music at Vassar 
College, for a series of musical exercises for the voice having 
the above title. These exercises appear to be well adapted 
for the development and cultivation of the vocal organs, 
giving facility of execution and equality of delivery. The 
system here presented has been adopted at Vassar College 
with the most gratifying practical results. Published by 
Oliver Ditson, New York and Boston. 



The Antiquity of Invention. 

The most ancient invention is that of the needle ; whether 
the credit of this invention is due to Adam or to Eve, we 
know not, but we do know that the Bible says " they sewed 
fig leaves together and made themselves aprons." To sew 
without a needle would be an impossibility, therefore they 
must have invented one ; whether from a thorn, shay stick, 
or fish-bone, is also a matter of doubt. How ancient, then, is 
the trade of dressmaking ; and when we look at the fashion- 
ably dressed woman of to-day and reflect that all her dress, 
finery, etc., is the result of the combined thought, industry, 
and perseverance of dress-makers for nearly 6,000 years, is it 
to be wondered at that she is " fearfully and wonderfully 
made ?" 

To Noah is attributed the invention of wine, 2347 B. C. 
Ale was known at least 404 B. C, and beer is mentioned by 
Xenophon 401 B. C. Backgammon, the most ancient of our 
games, was invented by Palamedes, of Greece, 1224 B. C. 
Chess is of later date, and originated 680 years before the 
Christian Era. The first circus was built by Tarquin, 605 
B. C, and theatrical representations took place as long ago 
as 562 B. C. ; the first tragedy represented was written by 
Thespis, 536 B. C. So it seems that the ancients were not as 
destitute of amusements as one would suppose. Is it not 
possible that the great philosopher, Socrates, delighted in 
chess ; that Sophocles amused his little friends by taking 
them to see the gladiators and the tragedians, and that even 
immortal Homer could play a fair game of backgammon ? 

As for musical instruments, they possessed the psaltry, 
harp, lute, and that most- ancient instrument, the cymbal, 
wbich is spoken of as long ago as 1580 B. C. The flute was 
the invention of Hyaginus, 1506 B. C. ; organs were invented 
by Archimides, 220 B. C. ; and Nero played upon the melodi- 
ous bagpipe 51 A. D. 

In household furniture, glass was used by the Egyptians ; 
crockery was known to the Egyptians and Greeks 1490 B. C. ; 
carpets were in • use 800 B. C. ; clocks which measured time 
by the falling of water were invented 158 B. C. ; sun-dials, 
which had been in use previous to the invention of the water- 
crock, date from 550 B. C. 

Bricks were made 2247 B. C. ; the lathe was invented by 
Talus 1240 B. C. The compass was used by the Chinese 
1115 B. C. Bellows are the invention of Anarcharsis, 569 
B. C. 

But when we think that bread made from wheat was 
known to the Chinese 3860 years ago, we must confess that 
it is rather stale ; we can imagine the young " heathen Chi- 
nee " of that date, crying lustily for bread and honey. These 
Chinese are a wonderful people, and no mistake., for even as 
far back as 1100 B. C. Mr. Pa-out-she wrote a dictionary con 
taining 40,000 characters representing words. 

When we read that the arts and sciences of astronomy, 
2234 B. C. ; sculpture and painting, 2100 B. C. ; geometry, 2095 
B. C. ; husbandry, 1998 B. C. ; poetry ; philosophy ; mathe- 
matics ; mechanics ; hydrostatics ; geography ; mensuration 
geology ; metallurgy ; chemistry, called alchemy ; and sur- 
gery, were all known to the ancients, we almost exclaim 
with Solomon, " there is no new thing under the sun." 

" Warren." 

Chemists who have Died In 1870. 

Some of the most renowned and useful chemists of Europe 
have passed away during the year 1870. It is well to call 
them once more to mind before we close the volume for the 
year. 

Professor F. T. Otto died at Brunswick, January 13, 1870. 
To him we are indebted for some of our best tests for poisons 
and for one of the most thorough works on chemistry extant. 

Professor Gustavus Henry Magnus died at Berlin, April 4, 
1870. He was in early life a chemist, but of late years had 
devoted himself exclusively to physics. 

Professor Palmstedt died in Stockholm, April 6, 1870. He 
was one of the benefactors of Sweden, the friend and coteni- 
porary of Berzelius and lived to the ripe old age of 85. 

Niepce de St. Victor died in Paris, April 7, 1870. To him 
the world owes a debt of gratitude for the brilliant discover- 
ies made by him in photography. 

Professor Alexander P. Bolley, died Augusts, 1870. In the 
field of technology he never had a superior, and we fear it 
will be long before we shall find his equal. 

Professor Wm. Allen Miller, died Sept. 30, 1870. The well 
known author of Miller's Chemistry, and one of the most 
zealous investigators in the department of celestial photo- 
graphy. 

Augustus Matthiessen, died by his own hand, in October, 
1870. A conscientious, sensitive worker in electricity, and 
the discoverer of laws, of telegraphy that are of the utmost 
value to the world. 

Thus have passed away seven of the most active workers 
in the field of chemistry, whose places it will be difficult to 
fill. 

Brown Hematit? . — Prof. Osborn, of the Miami Univer- 
sity, writes us as follows : " It may be interesting to state 
that I have lately met with large deposits of an aluminous 
brown hematite ore, laid down,, not in beds, as this ore gen- 
erally occurs, l.nl in vast masses of horizontal layers, closely 
resembling a light-colored heavy shale. Outwardly none 
would suspe;- r die ore, but an approximate analysis gives 37' 
metallic iron, with traces of phosphoric acid, considerable 
alumina, some- si! 'ca, and lime. Large masses or hills of this 
ore occur hi Coshocton and Licking counties, Ohio; and 
though formerly no notice was taken of it, many tuns have 
lately beei: used to great satisfaction in the charcoal furnaces 
along and not far off the line of the Pittsburgh and St. Louis 
(Pan Handle route. 
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DR. DOREMUS ON THE TRIUMPHS OF SCIENCE. 



The third lecture of the course of lectures by Dr. Doremus 
before the Young Men's Christian Association first recapitu- 
lated the various principles in regard to the combination of 
the elements explained in his last lecture. The Professor 
then said the metals were rarely found in a native state ; 
they had " loves" or affinities with many other substances. 
As an illustration he would cite gold, silver, and iron, which 
were scarcely ever found pure. When iron ores were min- 
gled with carbon and lime in a furnace, and a blast of pure 
air applied below, the iron associated with a little carbon, 
and ran out in a stream, which supplied molds made in the 
sand floor of the furnace, called pigs. Such iron is conse- 
quently known as pig iron. No one subject now commanded 
more attention from chemists than the production and man- 
ufacture of iron. 

An analysis of the crust of the earth showed how largely 
oxygen had entered into its combination. Chemists an- 
nounced that the basis of clay was a beautiful white metal 
called aluminum. The Professor then showed how a slight 
difference in the proportions in which other elements were 
mingled with alumina resulted in the numerous forms of 
clay, some of which were suited for the manufacture of the 
most beautiful kinds of porcelain, while others were used for 
making coarse tiles and pottery of all kinds. In the Bible it 
was stated that men were made of clay ; but it might be said 
in passing that the metal which formed the basis of that 
substance was almost the only one not found by chemists in 
the human frame. Doubtless the Biblical reading ought to 
be earth. 

The Professor next again returned to the discoveries 
brought to light by spectrum analysis. By this means sev- 
eral new metals had already been discovered. Then, as an- 
other proof of its value, it might be stated that metallic poi- 
sons could now be detected with sufficient precision for the 
purposes of a court of justice. Only a few years ago he had 
obtained proof of the presence of arsenic in a body after it 
had been interred twelve months. TheBe modern refinements 
were due mainly to the spectroscope. 

Sulphur in a pure and crystallized state was found at the 
mouth of volcanoes, and also in combination with many 
metals. It was very useful, especially as from it was manu- 
factured sulphuric acid, or the king of acids. The mode of 
manufacturing this acid was then illustrated. Oil of vitriol 
applied to common salt resulted in hydrochloric acid, with a 
residue of soda. So important was sulphur that when the 
people who obtained it from volcanoes endeavored to get a 
higher price for their wares, no less than fifteen new patents 
for its manufacture were taken out. From hydrochloric 
acid we get chlorine, which, if mingled with coloring mat- 
ter, like indigo and lime, had the power of removing the 
color. This discovery was one of the most important ever 
discovered. Chlorine was also the most powerful disinfec- 
tant known. A few years ago a cabin in one of the Cunard 
steamers, which had been infected with small-pox, had been 
effectually cleansed by this wonderful gas. It was a rather 
shameful fact that nearly all the caustic soda now used in 
this country was imported, a fact which showed the neces- 
sity, among other things, of providing higher means of 
scientific education among us. Sulphur also combined with 
India-rubber, and formed a singularly beautiful substance, 
out of which the well-known India-rubber trotting wagon 
was made. He believed this substance would at no distant 
date be employed more generally than at present. 

The Professor then alluded to M. Tessier's method of ob- 
taining oxygen gas — a method involving scarcely any ex- 
pense. This was of the last importance, as oxygen was the 
essential element of heat and life. He then referred to the 
production of phosphorus, which was now procured from 
bones. Compounds of phosphorus were especially important 
to the human system as they seemed essential to intellectual 
effort. Butter, among other articles, contained a palpable 
quantity of this important substance. 

Probably the sun produced its heat by chemical combus- 
tion. Some physicists maintained that a slight condensa- 
tion of its surface would enable it to maintain this heat-giving 
power for thousands and millions of yeaie, and others be- 
lieved that the loss it thus sustained was made up by the 
occasional attraction of foreign bodies. Attempts have been 
made to find out the quantity of heat thrown out by the sun, 
and it had been calculated that our earth absorbed only the 
three hundred thousand millionth part of the total amount. 
As our earth is but a rusted mass of molten metal, so, per- 
haps, is the sun undergoing the same process from which the 
earth had emerged. But the sun was not the only source of 
the heat absorbed by our earth. Twelve millions of suns 
were constantly diffusing light upon its surface. Then we 
had internal sources of heat, such as volcanoes ; and artificial 
heat, such as that caused by all movement or by chemical 
action — the latter source being, perhaps, the more important 
of the two. 

In the fourth and last lecture the lecturer confined himself 
principally to the subject of electricity. Thales, by the fric- 
tion of amber, had first observed this class of phenomena ; 
but from that time — nearly two thousand years ago — until 
about two centuries since, the whole question slumbered. 
Then it was noticed that the property of attraction was not 
confined to amber, but was shared by many other objects 
also, for instance, sulphur and paper. 

Passing from the discoveries of Mr. Gray, who had first 
begun to trace out the difference between conductors and 
non-conductors, to the investigations of M. Dufait, and of 
the Hollander philosophers, who first made what is called 
the Leyden jar, the Professor at last reached the discoveries 
of Dr. Franklin. It seemed strange, he said, that the latter, 



in spite of his wonderful genius, should only have brought to 
light a very few facts and principles in relation to electrical 
phenomena. But these were of the greatest importance, in- 
terest, and value. Electricity was capable of the most won- 
derful influences upon human health. Many of the most 
marvelous effects and cures were possible under the use of 
this power, and some physicians in this city were now inves- 
tigating its influence in cases of pulmonary disease. The 
patients breathed electrified air, and the most beneficial re- 
sults had already been experienced. The voltaic battery, and 
the wonderful phenomena which it made possible, were so 
remarkable that on first watching the experiments made with 
it the Emperor Napoleon I. exclaimed, " Behold the principle 
of life." Sir H. Davy was the next great discoverer in elec- 
trical science, and he had succeeded in reducing the metallic 
bases of many of the salts and thus obtained some new met- 
als, such as sodium and potassium. Next came the discovery 
of the relationship between electricity and the magnet, after 
which the history of this science became a series of the most 
dazzling and beautiful discoveries, under the auspices of M. 
Arago, Professor Henry, and others, while the practical ap- 
plications of the principles thus brought to light were ex- 
tremely interesting, the electric telegraph and the Atlantic 
cable especially claiming notice. Ere long the earth would 
be completely girdled with an electric wire. This was as 
certain as that we breathed. The galvanic effects of the 
electric current were also very extraordinary, and electricity 
was capable of producing the most intense heat known. The 
Professor then made some interesting experiments, and 
briefly referred to the phenomena of animal electricity. 
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LECTURES.— THE STRUGGLES OF 
SCIENCE. 



The first of the course of the American Institute lectures 
for the season was delivered on the evening of Dec. 20, by 
Geo. B. Loring, M. D., of Salem, Mass. 

On such a theme as the " Struggles of Science" there is 
great scope for eloquent dissertation, and the speaker availed 
himself fully of the opportunity. His remarks were listened 
to with evident satisfaction, and the lecture formed a most 
appropriate inaugural to the course. 

The lecturer commenced by an allusion to the appropriate- 
ness of the place for scientific lectures. New York is more 
cosmopolitan in the character of its population, business in- 
terests, and trades, than metropolitan. While every other 
locality brings forth its specific fruit, and sends out its repre- 
sentatives marked with characteristics easily recognized ev- 
erywhere, and under all circumstances, New York seems to 
absorb everything and send forth everything, attaching all 
her family to herself by that mysterious influence which 
power and greatness always exert, and developing faculties 
adapted to every locality — a Parisian for Paris, an English- 
man for London, a Bostonian for Boston, a Puritan for Ply- 
mouth ; and always a New Yorker still. Twenty cities, twen- 
ty nationalities, twenty civil organizations, as it were, all in 
one, what theory is not explored, what thought is not inves- 
tigated, what science is not applied to vitalize and develop 
this wonderful aggregation of human forces ? 

The last 200 years have done more to advance science than 
the 2000 which preceded them. Turn your eyes in any di- 
rection, and you will find the most powerful human intellect 
engaged in this labor. The scientific period has arrived. The 
profound and masterly minds of the age, Humboldt, just now 
gone, Agassiz, resting for an hour only, as we trust, to return 
with renewed vigor to his imperial career in the realms of 
science, and their great investigating fraternity on both con- 
tinents, have placed science at last in the divine regions of 
human genius, once occupied by the poets, and historians, and 
orators, and philosophers, who so long enjoyed undisputed 
sway as masters of human thought. 

Religious persecution has done much to retard science, but 
this struggle was small in comparison to the contest which 
emancipated science from the tyranny of intellectual arro- 
gance and pride. The great struggle commenced with the 
Baconian Era. 

And now the great struggle commenced. Men still be- 
lieved with Plato that science was a mere intellectual exer- 
cise and amusement ; that the study of arithmetic was not 
intended for any practical service in life, but to habituate the 
mind to the contemplation of pure truth ; that mathematics, 
applied to any purpose of vulgar utility, became a low craft, 
as he called it, fit only for carpenters and wheelwrights — and 
was no longer a noble science, leading men to the knowl- 
edge of abstract, essential, eternal truth; that the use of 
astronomy is not to add to the vulgar comforts of life, but to 
assist in raising the mind to the contemplation of things 
which are to be perceived by the pure intellect alone ; that 
the science of medicine should be applied only to those whose 
constitutions are good, and not to those who by inheritance, 
or excess, or exposure, or accident, have become so perma- 
nently enfeebled that their heads grow giddy and full when 
exerted in the studious contemplation of divine philosophy — 
the remedy for feeble constitutions being death. That the 
science of legislation was based upon abstract virtue, and not 
upon that practical wisdom which would prevent and reform 
crime, and build up a state upon the principles of patriotism, 
and honesty, and courage, and honor, and furnish the highest 
faculties of man an opportunity to exert themselves " with- 
out being molested or insulted for it." 

But this was not enough to satisfy the mind of Francis Ba- 
con, who now assumed the leadership of the great scientific 
revolutions begun by him and carried out in our day by the 
devotees of science everywhere. Entertaining profound re- 
spect and admiration for the great thinkers of ancient times, 
and moving by his own natural forces along the same high 
plane of thought which they occupied, he stooped down and 



lifted into their august presence that useful, and manly, and 
homely attribute known as common sense. To be a philoso- 
pher meant, with him, to be the most useful man in the 
world ; and so to him belongs the praise of having invented, 
methodized, and in a considerable degree perfected, the gen- 
eral plan for the improvement of natural science by the only 
sure method of experiment. 

Instead of hypotheses he asked for facts, gathered labori- 
ously from the wa*tch of nature's silent revolutions, or ex- 
torted skillfully by instruments and trials, and carried for- 
ward by careful generalizations from the world of the known 
to the unknown. He reasonedalways from causes to effects, 
and so impatient was his mind of mere abstractions that ho 
never rested until he had brought his conclusions to some 
practical benefit. He Clearly, for instance, conceived of a 
thermometer ; he instituted ingenious experiments on the 
compressibility of bodies, and of the density and weight of 
air ; he suggested chemical processes ; he suspected the law of 
universal attraction, afterwards demonstrated by Newton ; lie 
foresaw the true application of the tides, and the cause of 
colors, which he ascribed to the manner in which bodies, 
owing to their different texture, reflect the rays of light." 
Ask a follower of Bacon, we are told, what the new philoso 
phy as it was called in the time of Charles II., has effected 
for mankind, and his answer is ready : It has lengthened 
life ; it has mitigated pain ; it has extinguished diseases ; it 
has increased the fertility of the soil ; it has given new gecur 
ities to the mariner; it has furnished new arms to the war- 
rior ; it has spanned great rivers and estuaries with bridges 
of form unknown to our fathers ; it has guided the thunder- 
bolt innocuously from heaven to earth ; it has lighted up the 
night with the splendor of the day ; it has extended the range 
of human vision ; it has multiplied the power of the human 
muscle; it has accelerated motion; it has annihilated dis 
tance ; it has facilitated intercourse, correspondence, all 
friendly offices, all dispatch of business ; it has enabled man 
to descend to the depths of the sea, to soar into the air, to 
penetrate securely into the noxious recesses of the earth, to 
traverse the land in cars which whirl along without horses, 
and the ocean in ships which sail against the wind. These 
are but a part of its fruits, and of its first fruits. For it is a 
philosophy which never rests, which has never attained it, 
which is never perfect. 

And what an era of emancipation was that in which Bacon 
wrought. Everywhere the bonds which had bound manV 
soul seemed to be breaking. Between the birth and death 
of Bacon, America opened her arms to receive the oppressed 
and persecuted. The Huguenots brought their protesting 
faith to our southern shores. The Puritans, who had kindled 
and preserved the " precious spark of liberty " in England, 
having sought shelter in vain in the Old World, braved the 
dangers of an almost unknown sea, defying with their fervid 
hearts the freezing storms of winter and the still more freez- 
ing storms of man's bigotry and persecution, and planted pop- 
ular right and independent Christian worship in the New 
World — making sacred this very night on whieh we have 
assembled — the 215th anniversary of the last solemn hour 
spent by that weary band before they landed at Plymouth 
and gave an immortal soul to the empire of human equality 
on this continent. 

In the world of thought, Shakespeare performed his divine 
and undying work. In the world of science, Harvey discov- 
ered the circulation of the blood ; Drebel invented the ther- 
mometer; Torricelli invented the barometer; and Kepler 
erected as a monument to his genius the Astronomia nova 
celestis. It was the era of mental and moral protests and 
assertions, from which our own great privileges and oppor- 
tunities have sprung. 

From that period, the struggle which science had so long 
carried on against bigotry and intellectual arrogance has been 
conducted with a spirit of " audacity and sobriety " worthy 
of its great master, against the natural obstacles which lie 
in the way of finite man, in his endeavors to comprehend and 
employ the works of Infinite Wisdom. Once free, Science 
has not been disheartened in her career of usefulness and 
honor. 

The speaker then discussed the usefulness of science in the 
discovery of the causes, prevention, and cure of disease, and 
the perfection of agriculture, and then passed to the subject 
of Social Science in America. He regarded with the deepest 
interest and the most profound respect that struggle which 
science is making to enter the great domain of social and 
civil" economy, and to establish fixed laws by which society 
and the State may be guided and elevated. Met, as she is, on 
the very boundary of this domain by every variety of human 
taste and necessity, by a great diversity of social and civil or- 
ganization, by all the various opportunities and obligations 
which attend the geographical divisions, the mountains and 
plains, and sea coasts and islands, by a thousand industries 
new and old, and by all the established systems of society and 
State, every one of which virtue irradiates and vice deforms, 
her task becomes at once difficult, her temptations great, her 
danger imminent. If there is any field in which she is to 
exercise the soberest judgment, it is here. If there is any 
investigation in which facts are to be collected, arranged, and 
weighed, it is where the prosperity, and happiness, and ele- 
vation of t'.ie human race are concerned. The soundest po- 
litical philosopher is he w'.io, gathering together all those 
causes of prosperity, general, riiiiused, and attended by popu- 
lar virtue, which history provides, accepts the lesson which 
they teach, and promulgates the laws which they indicate ; 
not he who starts with his theories and lends to them his 
facts. 

It is reported that the Central Pacific Bailroad Company 
have purchased the Central Utah Bailroad, and intend to 
push it through to connect with fte Kansas Pacific KcJioad 
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Improved Steam Boiler. 

The well known want of economy in steam boilers in gen- 
eral, whereby much less than the total heat generated by the 
combustibles used is utilized in the generation of steam, is 
constantly stimulating invention in this important branch of 
engineering. One device follows closely upon the heels of 
another, and still it would seem the end is not reached. Our 
engraving represents another 
claimant to public favor, which , 
in a test made personally by ua, 
on a recent occasion, gave very 
good results under quite unfavor- 
able circumstances. 

The boiler was set up on 
wooden supports, entirely un- 
clothed, exposing a large amount 
of radiating surface to a mean 
temperature in the boiler house 
of 55° Fah., which temperature 
was maintained at a much higher 
point than could have been the 
case were it not for the radiation 
from the boiler itself. The stok- 
ing was done very imperfectly, by 
an inexperienced person, yet, with 
these drawbacks, in an experi- 
ment of four hours' duration, the 
evaporation made was 11 '37 lbs. 
of water at 212° per pound of coal 
consumed. Great care was taken 
to avoid error in the estimation of 
the coal in the grate at the com- 
mencement and close of the ex- 
periment. As the experiment 
was too short to be satisfactory, 
there might have been some error 
in this particular; but, allowing 
ten per cent of the total evapora- 
tion as possible error, there would 
still remain 10'24 lbs. of water 
evaporated per pound of coal con- 
sumed, which is a very good re 
suit. 

The dimensions of this boiler 
were : length, 15 ft. ; diameter, 3 ft ; heating surface, count- 
i ng two thirds of inner shell, 68,995 square inches ; grate sur- 
face, 962 square inches. The tube sheets— of which there may 
be any number — are placed at an angle of 45°, bringing 
every tube at the same angle to the flame. The cylindrical 
form of the outer shell continues, being perforated beneath 
the domes, which extend the length of the boiler and up 
around the smoke-pipe. Around the lower part of this is what 
may be called the feed-water heater, D, being the feed pipe. 
As the water is continuously pumped into the boiler, it is 
claimed that all the greater impurities of the water are depos- 
ited in this chamber,and blown off through the blow-off pipe,E. 

Above this there is a small superheating space, which it is 
claimed more than overbalances any slight condensation 
which might be caused by feed water. F 
is a blow-off pipe from the bottom of the 
boiler. 

This boiler has been constructed with the 
object of retaining all the advantages of the 
multitubular system, and rejecting many of 
its defects. 

In the locomotive tubular boiler it has 
been found that the flame, in passing 
through the long tubes, is generally com- 
pletely extinguished when it has passed 
through the first half of the tubes, and 
hence Chas. Wye Williams found that the 
first tube sheet, with the first foot or two 
of the tubesdid fifty per cent of the work, 
and that the gases, in passing through a 
horizontal tube, never strike the face of the 
tube, but pass through what may be called 
a tube of air lining the iron,and, heating 
this column of air, thus heat the water. 

In the boiler here illustrated, both sheets 
and tubes set at an angle to the flame, which, 
to progress, must strike the face of every 
tube ; and the tubes being only six inches 
long, the flame, after passing through them, 
instead of being cut up and extinguished, 
as in long tubes, here comes together and 
gathers body as it rushes against the next 
sheet and tubes. 

The first two series of tubes are two 
inches in diameter, and the last two one 
and a half in diameter — the object of thus 
graduating them being apparent. The incli- 
nation of the tubes (45°) does away with the 
necessity of scraping, and the ash falling 
to the bottom is easily withdrawn through 
the man-hole. 

The shortness of the tubes gives a mini- 
mum of expansion and contraction. Should 
repairs be necessary, easy access may be 
had through the man-hole and up between 
he sheets, the bottoms of which are curved 



front of the boiler, through a series of tubes placed at the 
opposite angles, thus exposing the same surfaces and with 
the same effect ; and when the water is at the proper water- 
line, the tubes cannot be exposed by rolling of the vessel. 

A patent on this invention was issued Nov. 29, 1870, by 
mense assignment, to C. D. Tyler, of New York. The 
whole or an interest in the patent is now for sale. Par- 
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IMPROVED STEAM BOILER. 

ticulars obtained by addressing the owner, C. D. Tyler, 
Broadway, New York city. P. 0. box 2865. 
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Holdredge's Patent Rectangular Cheese. 

Our engravings represent a unique method of pressing, 
curing and packing cheese, for which the following advan- 
tages appear to be justly claimed : The cakes may be turned 
only a quarter of the way around instead of entirely over, as 
in the old form, so that the whey, instead of running directly 
back into the center of the cheese, will remain near the sur- 
face and evaporate more quickly. The cakes, being entirely 
covered by the bandages, may be cured without greasing. 
They are also more easily handled than round cheeses. They 
are packed for shipping in boxes of thin stuff', which any 




more convenient for retailers, as well as for family use. For 
exportation this form is claimed to greatly excel the ordinary 
shape, as it can be packed closer. Shipments of cheeses of 
this form have been already made to England, with great 
success. 

In the engraving, A represents one of the rectangular 
cheeses, partly wrapped in its bandage. B is the packing box, 
showing the manner of placing 
the cheeses therein. C repre- 
sents the form of hoop used to 
increase the capacity of the 
hoop on the press, when neces- 
sary. It is provided with lugs, 
D, which fit into corresponding 
recesses, E, in the main hoop, 
which keep the supplementary 
hoop in its place. 

When the curd is ready for 
pressing it is placed in the 
hoop — of rectangular form, as 
shown — and having one side 
arranged to swing open on 
hinges, for the removal of the 
cakes after they are pressed. 
The curd is' then pressed into a 
broad, flat cake. This is . cut 
vertically into blocks, as shown, 
and bandaged as shown at A, 
with muslin. The bandaged 
cakes are then placed in the 
hoop in layers, as shown, with 
thin boards between, and again 
pressed, by which the whey is 
still further removed, especial- 
ly at the freshly cut sides of 
the cakes. 

After they are sufficiently 
pressed they are turned a quar- 
ter round vertically and again 
pressed, and so on till all the 
sides are pressed. 

When the pressing is com- 
pleted the cakes are placed on 
shelves, for the evaporation of 
the remaining whey, and this, it is claimed, is greatly facili- 
tated by the form of the cakes, as above specified. 

Patented through the Scientific American Patent Agen- 
cy, Dec. 28, 1869, by Artemas Holdredge. 

For information, address A. Holdredge & Co.,West Burling- 
ton, N. Y. 

Cooper Institute Telegraph School. 

We had the opportunity, a few days ago, of witnessing the 
Cooper Telegraph School in operation. Twenty-three young 
girls, averaging sixteen years of age, sat at the various desks 
endeavoring to send messages to each other. It was interest- 
ing to notice the progress each had made, and it was compar- 
atively easy to tell which would succeed. The easy touch of 
the key, the depression of it without excite- 
ment of the head or body, the sharp introduction 
of the dot after a dash, as in the letter n, or d, 
or j, all indicated the operator. We cannot sup- 
press the thought, however, that it is a mistake 
to teach an operator without the use of the reg- 
ister. An operator should be compelled to make 
letters exact ; and to do this, they must be seen. 
Such, at least, is our conviction. Once thor- 
oughly drilled in the formation of letters, they 
are never afterwards forgotten. And yet we 
confess to the excellence attained at this school, 
and the correct manipulation manifested by its 
graduates. 

Over fifty graduates have now left the Cooper 
Institute, and have the management of offices or 
serve in them. The classes are now doubled 
from their original size, and over fifty may now 
graduate annually. Whether the demand will 
increase with the capacity of the school, re- 
mains to be seen. Pupils are dismissed who, 
-,.. after four months' practice, display a want of 

aptitude in transmitting or receiving. Of the 
present class only two" are regarded as doubtful. 
All we saw seemed intelligent and diligent. 

The room occupied for the school is comfort- 
able, well lighted and aired. Every duty con- 
nected with a telegraph office is carefully taught, 
such as book-keeping, care of batteries, counting 
of words, preparing reports, etc., so that to 
graduate from the school is to be eligible for 
appointment. We think that in the very nature 
of the business the service of women in connec- 
tion with the telegraph must be largely in- 
creased, and that, too, without reducing the ser- 
vice of men. 



Blasting Extraordinary. — At Tregarden 
Quarry, Luxulion, Cornwall, England, the prop- 
erty of the South Cornwall Granite Company, 
situated on the lands of Mrs. Foster, of Castle, 
probably the largest block on record ever blast- 
for this purpose, and also to afford the most HOLDREDGE'S METHOD OF PRESSING, CURING, AND PACKING CHEESE. ed and entlrel y removed from its bed at one 
perfect circulation of the water ; and by cut- * time, was separated on Not. 26, by one charge 

farmer may make himself, and the boxes have no loose cov- 1 of powder weighing 20 lbs., supplied by the Cornwall Blast- 
ers to come off in handling. The cleats on the outside of the ing Powder Company. The rock thus removed consists of a 
boxes prevent their being packed too closely, and also make splendid quality of granite, measuring 41 ft. 6 in. in length 
them more' convenient to handle. The form of the cheeses is by 34 ft. in breadth, and 8 ft. 6 in. in hight. 



ing the end rivets the whole inner shell may be withdrawn. 
Aprons are placed beneath the second and fourth series, 
compelling the gases to take the proper course. In the ma- 
rine boiler of this construction, the flame passes back to the 
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SIX MONTHS OF PBOGBESS IN EN0INEEEING. 



One of the most notable engineering works of modern 
times, the East River Bridge at New York, has made consid- 
erable progress during the six months that are past. No 
accidents of importance have occurred. All difficulties seem 
to be foreseen and provision made to meet them as they arise. 
It is extremely interesting to see a work of this magnitude 
progressing with such ease and certainty, and the fact demon- 
strates the great advances which modern engineering can 
boaat . The particulars of construction and the present stage 
of the work have been so recently placed before our readers 
that we need not dwell at any length on its details. 

The caisson on the Brooklyn side has, since our former no- 
tices of the work, been sunk to its final resting place, and the 
work of filling up the cavity will soon be commenced. The 
caisson was commenced in November of last year, and the 
work of sinking it began in March last. The foundation now 
rests forty -five feet below low-water mark, thus placing all 
the timber completely beyond the reach of the water. The 
entire structure weighs about 30,000 tuns, to support which 
fourteen stone piers have been erected throughout the differ- 
ent chambers into which it is divided. The stone tower to 
be erected, for which the caisson will constitute the founda- 
tion, is to be 270 feet high, while the floor of the bridge will 
be 118 feet above the water. The caisson for this side of the 
river is being now constructed, and will be launched some 
time early in January. In its erection several improvements 
suggested by experience with the one just completed, have 
been made. 

The great bridge at St. Louis is also familiar to our read- 
ers, and through Capt. Ead's report, extracts of which have 
appeared in this journal, they have been put in possession of 
facts relative to its present status. These bridges each pre- 
sents peculiar difficulties, which it has been the triumph of 
modern engineering to overcome. When completed they 
will stand among the most notable structures of their kind 
ever erected. 

The Hoosac tunnel, we are happy to say, under able direc- 
tion is now making steady and, considering the nature of the 
work and the extraordinary difficulties attending it, even 
rapid progress. The facts connected with this great work 
are too familiar to our readers to be referred to in detail here, 
as the progress made, with interesting and minute details, 
are laid before them as fast as new facts are developed. 

The Mont Cenis tunnel was announced to be completed in 
December, 1870, and as we have received no advices that in- 
dicate possible disappointment, that work is, at the time we 
go to press, probably completed. 

The Darien Canal Survey, under the direction of Com. 
Selfredge, has resulted in a favorable report as regards the 
San Bias route from Mandinga Bay, on the Atlantic, to Chepo, 
at the southern end of Panama Bay on the Pacific. Further 
investigations are in progress. 

The treatment of sewage has been studied with great 
earnestness during the entire year. It has now become a 
mixed mechanical and chemical problem, the importance of 
which is second to no other in modern engineering. It is at- 
tracting the attention of the ablest minds and must soon reach 
a satisfactory solution. 

Street paving is another problem which is receiving much 
attention. Inventions multiply, and innumerable experi- 
ments are tried, most of which fail to give satisfactory re- 
sults. The difficulties to be overcome are numerous, but the 
reward to him, who shall finally so far succeed as to place 
himself beyond the reach of competition, will be very 
great. 



The loss of the British iron-clad, Captain, has elicited 
much discussion calculated to throw some doubt upon the 
sea-going qualities of very heavily-clad vessels, and is likely 
to modify in an important manner the construction of future 
vessels of the same class. 

Many minor civil engineering works of greater or less im- 
portance- have been begun or completed during the publica- 
tion of the present volume, which we cannot enumerate at 
this time. 

The system of propelling boats by cables laid in the beds 
of rivers and canals, is making great headway in Germany. 
Such cables are now successfully working in the Danube, the 
Rhine, and several other smaller rivers as well as canals. It 
is claimed for the system that it saves one third the expense 
for power attending the use of paddle wheels. 

In steam engineering there has been no marked progress. 
Numerous minor devices, many of which have been described 
and illustrated in our columns, have been originated, but 
these inventions pertain mostly to safety appliances, rather 
than to the more economical generation and application of 
steam to the performance of work. The sectional tube sys- 
tem in boilers has received a great impulse from the many 
disastrous explosions which occur of late with shocking fre- 
quency, and is daily growing in popularity with a certain 
class of steam users. 

The use of steam on common roads is also growing in fa- 
vor, and daily extending. Steam plowing also is gaining 
ground, and has undoubtedly a brilliant future in store. 

The direct application of solar heat to the generation of 
steam has been again prominently brought before the public, 
through the published experiments of Capt. Ericsson. 

In mechanical engineering there is little of note to record, 
although the past six months have been prolific of new and 
useful minor inventions. Those who complain of the rate of 
progress made, must remember that great discoveries do not 
generally follow each other in quick succession, and possess 
their souls in patience. Man is slowly but surely subduing 
the brute forces of nature and bringing them under subjec- 
tion to his never-satisfied will and desire. 



PBOGBESS OF CHEMICAL SCIENCE. 



Professor Roscoe has sent us a copy of his address to the 
Chemical Section of the British Association at Liverpool, Sep- 
tember 15, 1870, from which we gather some interesting in- 
formation on the recent progress of chemistry. 

With regard to the position of chemical science at the 
present time, the learned Professor says that it will not take 
a careful observer long to see that in spite of numerous im- 
portant and brilliant discoveries, of which every year has to 
boast, we are really but very imperfectly acquainted with the 
fundamental laws which regulate chemical actions, and that 
our knowledge of the ultimate constitution of matter upon 
which these laws are based is but of the most elementary 
nature. Take for example the Atomic Theory. This has 
been freely used by chemists to enable them to explain chem- 
ical phenomena, and some authors regard the existence of 
atoms as the very life of chemistry. Dr. Frankland, on the 
other hand, cannot understand action at a distance, nor the 
discontinuity of matter, an idea lying at the base of the no- 
tion of atoms. Professor Brodie thinks that the science of 
chemistry neither requires nor proves the atomic theory, 
while Sir William Thomson attempts to form an idea of the 
size of atoms and molecules, and states that in any ordinary 
liquid, the mean distance between the centers of contiguous 
molecules is less than the hundred-millionth and greater than 
the two thousand-millionth of a centimeter. 

In this connection the labors of Jhe late Professor Graham 
are gratefully remembered. This philosopher paid special 
attention to the molecular properties of gases. " What do 
you think," he writes to Hofmann, " of metallic hydrogen, a 
white magnetic metal?" The condensation of hydrogen in 
palladium, and the discovery of the occlusion of hydrogen in 
meteoric iron, confirmed the conclusion to which spectrum 
analysis had previously conducted us, that the meteorites 
came from an atmosphere of incandescent hydrogen existing 
under very considerable pressure. Graham's fame as one of 
England's greatest chemists justly rests upon this important 
discovery. In addition to the blow given to our preconceived 
notions of atoms, Professor Roscoe refers to the researches of 
Dr. Andrews on the continuity of the liquid and gaseous 
states of matter, thus overthrowing our cherished opinions 
on the existence of three separate states or conditions of mat- 
ter, viz., the solid, liquid, and gaseous. Dr. Andrews believes 
that a large number of easily condensable gases or vapors 
possess a critical point of temperature, at and above which no 
increase of pressure can be made to effect a change into what 
we call the liquid state, the body remaining as a homogeneous 
fluid, whilst below this critical temperature certain increase 
of pressure always effects a separation into two layers of 
liquid and gaseous matter. The boldness of modern research 
is exemplified in the observations of Lockyer and Zollner on 
the pressure acting in the different layers of the solar atmos- 
phere. The red flames, chiefly composed of hydrogen, which 
shoot forth from the sun, must have burst out from under 
great pressure, and Zollner arrives at the conclusion that the 
difference of pressure needed to produce an explosion capable 
of projecting a prominence to the hight of 80,000 English 
miles above the sun's surface (a hight not unfrequently no- 
ticed) is 4,070,000 atmospheres. In order to produce a ten- 
sion capable of overcoming this gigantic pressure, the differ- 
ence in temperature between the inclosed hydrogen and that 
existing in the solar atmosphere must be 74,910° C. ! and in a 
similar way Zollner calculates the approximate absolute tem- 
perature of the sun's atmosphere to be 27,700° C. or eight 
times as high as that given by Bunsen for the oxyhydrogen 



flame, a temperature at which iron must exist in a perma- 
nently gaseous form. Professor Roscoe also alludes to a new 
galvanic battery invented by Bunsen. In this second battery 
only one liquid, a mixture of sulphuric and chromic acids, is 
employed. The plates of zinc and carbon can be lowered at 
once into the liquid and raised again at will. The electro- 
motive force of this battery is to that of Grove's (the most 
powerful of known forms) as 25 to 18 ; it evolves no fumes 
in working and can be used for a very considerable length of 
time without serious diminution of the strength of the cur- 
rent. 

A very important bleaching agent discovered by Schutzen- 
berger, is called hydrosulphurous acid and has the formula 
of H 2 S0 2 . The sodium salt of this- new acid is obtained by 
the action of zinc on the bisulphite. The hydrosulphurous 
acid possesses powerful reducing properties and bleaches in- 
digo rapidly. At a time when so much attention is bestowed 
upon disinfectants and antiseptics there ought to be experi- 
ments conducted with this new agent. 

The interesting researches of Matthiessen and Wright on 
morphine and codeine have thrown a new light on the consti- 
tution or these opium alkaloids. Treated with hydrochloric 
acid morphine loses one molecule of water and gives rise to 
a new base, apomorphine, which differs in a remarkable man- 
ner from morphine, both in its "chemical and physiological 
actions, being soluble in alcohol, ether, and chloroform, 
whereas morphine is nearly insoluble, and acting as the most 
powerful emetic known, -ij- of a grain producing vomiting in 
less than ten minutes. . 

The discovery of the sedative properties of chloral-hydrate 
by Liebreich marks an. era in medical chemistry second only 
to the discovery of the anaesthetic properties of chloroform. 

The discovery of the artificial production of alizarine, the 
coloring matter of madder, which was announced a year ago, 
now appears likely to be worked out on a practical scale ; it 
is the artificial production of a natural vegetable coloring 
substance which has been used as a dye from time immemo- 
rial. One of the most important discoveries of recent times 
is a method proposed by Dr. Mond for the utilization of what 
has long been known as soda waste. The insoluble mono- 
sulphide of calcium is oxidized to the soluble hyposulphite, 
and by decomposing this salt by hydrochloric acid, all of the 
sulphur is deposited as a white powder. In this way the 
greater part of the sulphur used in the production of salt 
cake by Le Blanc's process is reclaimed and a great saving i« 
thus effected to the alkali manufacturer. 

Another discovery of almost equal magnitude relates to the 
re-covery or regeneration of the black oxide of manganese 
used for the evolution of chlorine in the manufacture of 
bleaching-powder. This subject has long attracted the atten- 
tion of chemists, and during last year a very simple and 
economical process, proposed by Mr. Weldon, has obtained 
recognition and is now worked by more than thirty-seven 
firms in Great Britain. The process depends upon the fact 
that although when alone the lower oxides of manganese can- 
not be oxidized by air at the ordinary temperature and under 
the ordinary pressure to the state of binoxide, yet this is pos- 
sible when one molecule of lime is present to each molecule 
of the oxide of manganese. The oxide of manganese is pre- 
cipitated from the still-liquors with the above excess of lime, 
and by the action of the air on this a black powder, consisting 
of a compound of the binoxide of manganese and lime, is 
formed, which is capable of again generating chlorine on ad- 
dition of hydrochloric acid, and thus the chlorine process is 
m ade continuous, with a working loss of only 2f per cent of 
m anganese. 

The last important discovery alluded to by Professor Ros- 
coe is a process for the direct production of chlorine from hy- 
drochloric acid without the use of manganese at all. In the 
presence of oxygen and of certain metallic oxides, such as 
oxide of copper, hydrochloric acid gas parts at a red heat with 
all its hydrogen, water and chlorine being formed. 

The mixture of air and hydrochloric acid gas is passed over 
red hot bricks impregnated with copper salt. The oxide of 
copper acts as by contact and remains unaltered, while the 
chlorine, watery vapor, and excess of air pass at once into the 
lime chamber. Some practical difficulties have been encoun- 
tered in the working of this process, but there is every pros- 
pect of its ultimate success. 

We have thus given an analysis of Professor Roscoe's ad- 
mirable discourse, and have passed in review the prominent 
chemical discoveries of the year. It will be seen that some 
of the recent discoveries are of great practical value. 



THE SOLAB ECLIPSE OF 22D DECEMBEB, 1870. 



The line of totality stretches from the North Atlantic across 
the south of Spain, passing over Cadiz, then over Algeria,' 
thence over Syracuse, in Sicily, into Turkey, Greece, etc. The 
duration of the eclipse will not vary much from two minutes 
at any place, too short to make the eclipse a very important 
one, and still less so from the low altitude of the sun. Con- 
gress has appropriated nearly $30,000 to equip observers, and 
we believe, after a good deal of pressure, the British Govern- 
ment has provided a ship and $10,000 for a similar purpose. 

The astronomical data derivable from a solar eclipse are of 
two kinds : one respecting the moon's motions, the other the 
physical constitution of the sun. The first is not important 
just now, but we may observe that the moon, coming against 
or in front of the sun, allows an observation of our satellite's 
place in the heavens to be made at a very central point in her 
orbit. This is of importance to mathematical astronomy, but 
can only be properly made at a fixed observatory, which need 
not be on the line of totality. 

The expeditions above referred to must devote themselves 
to the acquirement of physical and cosmical knowledge, from 
appearances which are only shown when the disk of the moon 
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completely hides the disk of the sun, and permits the view of 
certain solar surroundings, otherwise too faint to be seen. 
These surroundings are of two-fold character. First, there is 
a silvery white glowing radiation of considerable breadth, 
which encircles the moon, apparently, but doubtless the su» 
really. This has been seen in eclipses from the earliest times, 
And is known as the " corona ;" second, there is, close to the 
sun, a narrow rim of bright red excrescences, first seen dur- 
ing an eclipse in 1706, supposed to be an atmosphere round 
the moon. This phenomenon seems to have been forgotten, 
until observers of the eclipse of 1842 saw, at the instant of 
totality, flame-colored masses of light protruding from the lu- 
nar disk. From that time this light became the chief feature 
of a solar eclipse. In 1860, it was settled by aid of pho- 
tography that this light came from the sun. In 1868, the 
spectroscope was used, and showed that these red excres- 
cences are part of a shell of glowing gae surrounding the 
solar globe. Since then, this light has been seen without an 
eclipse, even in the dazzling rays of the sun, owing to proper- 
ties of the spectroscope in dilating the heterogeneous light com- 
ing from the sun's general surface, while it allows to pass un- 
affected the homogeneous light emanating from gaseous bodies, 
such as these excrescences prove to be, which were seen by 
turning the spectroscope to the edge of the sun. The sun 
was virtually put out by spreading its light over such an area 
as to make the resulting brightness less than that of the 
prominences — the light of which will not spread itself— and 
then these were clearly seen. These prominences are but the 
higher parts of an irregular and tempestuous atmosphere of 
glowing gas, which cover the whole globe of the sun. 

What are familiarly known as " Baily's beads " no longer 
attract the attention of eclipse observers. They seem due 
simply to the sun's light glancing between the mountains on 
the edge of the moon, just before totality. The "corona" will 
be the absorbing phenomenon, doubtless, in the present eclipse. 
Theories concerning it exist in plenty. Some call it a glare 
in our own atmosphere, but the whole of it cannot arise from 
this cause. Some regard it as an atmosphere of the moon, 
but this idea is quite untenable. It may be an atmosphere 
about the sun ; it may be a dense portion of the zodiacal light ; 
but these are hypotheses. For a fact, we only know that a 
bright part of the light near the sun seems to be tolerably 
persistent ; and that fainter outlying parts, which shoot out 
two or three times the sun's diameter, seem to vary their 
torm during an eclipse, and to present different appearances 
to different observers. To acquire more facts, we have pho- 
tography, the spectroscope, and the polariscope. The former 
of these will probably determine whether the silvery light 
comes from a luminous gas, or from solid matter in a state of 
incandescence, or it will show if both qualities of light are 
present. The polariscope will determine whether the light 
is the corona's own self, generated luminosity, or reflected 
sunlight. To analyze the light of the corona, and attempt to 
decide its source, must be the main ends of the coming obser- 
vations. Chiefly to solve this eclipse enigma have we Bent 
some of our highest official philosophers to Europe, and the 
result of their labors will be awaited with much interest. 

TESTING THE STRENGTH OF BOILERS BY STEAM 
PRESSURE. 

We have seldom heard of a greater piece of stupidity than 
one, the details of which have been kindly forwarded to us 
by a correspondent from Knoxville, Mo. 

It seems some mechanics had been repairing a steam boiler 
at Hamilton, near Knoxville, and endeavoring to test the 
strength of the boiler by steam pressure, succeeded in burst- 
ing it, and killing four persons, and injuring ten more. 

The boiler was a locomotive boiler, tho flues of which had 
been in bad condition for some time. 

A Knoxville paper states that, " after fixing them as well 
as they could, they built a fire and started up to test their 
work, after a short trial it was found that the flues were not 
in as good a condition as might be, they put out the fire for 
the purpose of letting the boiler cool down, and after making 
some further repairs they again fired for the purpose of 
starting up. It seems now that these machinists had deter- 
mined to find how much steam to the square inch it would bear, 
they kept firing, and neglected the water until it was quite 
low. One of them remarked that the water in the boiler was 
getting low, and requested the other to turn on the water. 
It is thought that the boiler at this time must have been red 
hot[but whetherthis is true or not, we are unable to learn. As 
soon as water commenced running into the boiler, it went 
asunder, dealing death and destruction, and destroying 
everything before it." 

What a sad expositton of the ignorance which prevails 
among those who use, and even are entrusted with repairs of, 
boilers. Surely our Boston correspondent who recently called 
attention to the prohibition of unsafe boilers, might now find 
a text for a sermon on the prohibition of ignorance and stu- 
pidity in those who are allowed to have anything to do with 
boilers or engines. 

Steam, all powerful as a destructive agent, as well as in 
the performance of useful work, has no business to be in the 
hands of the ignorant, careless, or stupid. It is only to be 
safely intrusted to active intelligence and untiring vigilance. 
Now pass through the legion of boiler rooms in this country, 
and note the general average of these desirable qualities in 
the persons in charge. In a comparatively few you shall find 
all the required qualities for safe and efficient foremen. In 
the majority you will find men ill paid, because their ser- 
vices are worth little, employed by parsimonious proprietors 
because>they can be hired cheaply. 

How often we have shuddered at seeing a large establish- 
ment filled, perhaps with working women and children, 
whose lives were hourly in jeopardy from the ignorance of 
Borne block-head down in the boiler room. 



Now let ns make a practical suggestion. Let a law be 
passed empowering duly appointed and competent inspectors 
to examine not only boilers, but persons in charge of them, 
and invest the inspectors with authority to compel the dis- 
charge of persons incompetent because of want of knowledge, 
of intemperate habits, or any other cause. Let this be done, 
and we shall have less of boiler explosions, and destruction 
of life resulting therefrom. 

STANDARD PUBLIC TIME. 



In this busy age, when the forces of nature are hurling 
huge masses of matter with breathless swiftness in all direc- 
tions over the surface of the civilized world, and when the 
exigencies of business require the utmost punctuality, it is 
becoming daily more important that some fixed public stand- 
ard of time should be established. 

In many cities there is a local standard. For instance, such 
a standard for London is supplied by a clock in the Green- 
wich Observatory, and communication by electric currents 
with other clocks in various parts of the city is made to reg- 
ulate these subordinate time-keepers, and thus to regulate 
the general time of the city. 

In Liverpool the standard time is controlled by the Liver- 
pool Observatory. 

In Edinburgh there are time-bells and time-guns governed 
by a control clock in the Observatory at that place. 

The most complete system of regulation is, however, at- 
tributed to Glasgow, Scotland, in which ten public clocks are 
controlled at an average distance of three miles from the ob- 
servatory. 

At Madras, India, five time-guns are fired at noon of each 
day by a current sent from the Madras Observatory. 

At St. Petersburg, Russia, the clock of the Public Libra- 
ry, one at the Admiralty Buildings, and one at the Central 
Telegraph Station, are controlled by one at the Imperial Ob- 
servatory. 

In Washington time-bells are rung from the Central Fire 
Alarm Station and at the various police stations, at noon of 
each day, these signals being controlled by the astronomer in 
charge at the Naval Observatory. 

In Albany a time ball is dropped at nooti of each day by a 
current sent from the standard clock of the Dudley Observa- 
tory. 

Cleveland, Ohio, and Chicago, 111., have also standard time 
furnished them from astronomical observations. 

In New York we at present have no standard time. Fire 
bells were formerly rung by currents sent from Mr. L. M. 
Rutherford's observatory, and subsequently arrangements 
for obtaining time from the Dudley Observatory at Albany 
were commenced, but never brought to completion. 

Boston, though within easy reach of five observatories, at 
present has no standard time. We have collected these facts 
in part from the report on Standard Public Time, of the com- 
mittee appointed by the Common Council of Cincinnati to 
investigate the subject and report upon the same. At Cin- 
cinnati is located one of the most important of all the ob- 
servatories in America, yet up to October, 1870, at which time 
the report referred to was made, it had no uniform time. 

The report approves what is known as the " Jones " system 
of regulating clocks, as the most successful and useful. In 
this method the electric fluid is employed merely as a regu- 
lating agent, and not in any case as a motive power ; the time- 
piece under control being an ordinary clock, connected by a 
regular succession of electric pulsations with the normal 
mean-time clock of the observatory. The application of the 
invention in Glasgow has been perfectly successful. It has 
been employed under various forms ; but what Prof. Grant, 
of that city, considered to'be the most suitable to the require- 
ments of a large city, was the small clock with a second 
pendulum and a dial of about three feet in diameter, showing 
the time to hours, minutes, and seconds. Clocks of this con- 
struction have been set up in the public thoroughfares of 
Glasgow, and have been found to be exceedingly useful. 

The estimated expense of supplying the city with uniform 
time, is given as $2,500 for the first establishment, and $1,060 
per annum as the current expenses for repairs and attend- 
ance. * 

These figures show that the cost for standard time to New 
York would be small, while its benefits would be large in 
proportion to those of other improvements much more expen- 
sive in character. 

There seems, moreover, little reason why uniform time 
could not be supplied with sufficient accuracy from the nu- 
merous American observatories to smaller towns lying along 
the principal railway and telegraph lines. In a scientific as 
well as a practical point of view, the supply of such stand- 
ards is every way desirable. 

THE USES OF DISSOCIATION. 



The uses of association are known to all mankind. We 
have association for every conceivable object, but no one has 
ever discovered a use for dissociation until it occurred to a 
French chemist to adopt this word, and the principle involved 
in it, to many important technical applications. We suppose 
that very f e w of our readers ever heard of the word dissoci- 
ation or have any idea of its meaning ; and for the benefit of 
all such, we prefer to say something about it, as it bids fair 
to become an important agent in technology. The word was 
first proposed by Deville, in 1857, although some of the ex- 
periments mentioned by him had been performed by Priest- 
ley, Grove, and others, many years previously. The idea in- 
tended to be conveyed by the word is that of dis-association, 
or the rending asunder of compound bodies and their resolu- 
tion into their elements by heat. When the elements are in 
a state of dissociation in which the laws of affinity no longer 



have any play, they are not attracted to each other until suf- 
ficiently cooled down to bring them within the action of affin- 
ity, and may be considered as lying about loose in spac e like 
the nebulae under La Place's theory of creation, or the gases 
in the atmosphere of the sun. Grove showed that fused 
platinum could determine the decomposition of water into its 
elements the same as the galvanic battery, and Deville thinks 
that at the melting point of silver, water is dissociated and no 
longer exists as water. If this be true it goes to show that 
the opinion of many engineers that boiler explosions may 
sometimes be traced to the formation, at a very high tempera- 
ture, of an explosive mixture of hydrogen and oxygen, may 
possibly be true. Deville met with a dangerous accident by 
the explosion of a quantity of the oxy-hydrogen gas produced 
by pouring considerable fused platinum into water. The 
gases came off violently, and were fired by the hot metal. To 
avoid further danger he modified his experiment in the fol- 
lowing manner : In a furnace capable of producing a heat of 
1100° to 1300° Cent, he placed two tubes, one within the 
other, and through the interior tube, made of porous clay, he 
caused to pass a gentle current of steam, and through the 
annular space of the outer tube a stream of carbonic acid 
gas. A part of the vapor of water was decomposed or dis- 
sociated — the hydrogen passed through to the outer space, 
and the carbonic acid joined the oxygen in the inner tube, 
and was separated from it by being passed through lime 
water. In this way water was dissociated without the danger 
of explosion. The experiment would seem to point to the 
feasibility of decomposing water in a furnace, and burning 
the products for the production of high temperatures. De- 
bray subsequently discovered that solid bodies composed of 
fixed and volatile constituents obeyed the same laws, and that 
the volatile constituent could be dissociated by heat ; for ex- 
ample, marble could be decomposed and the carbonic acid be 
expelled, but if there was no opportunity for the gas to es- 
cape it quietly recombined with the lime on cooling. Isam- 
bert has pursued the subject still further, and has constructed 
tables of the temperatures of dissociation of numerous bodies 
and of the co-efficient of expansion of their vapors, and Lamy 
has made a practical application of the whole subject in the 
construction [of a pyrometer for the measurement of very 
high temperatures and a thermometer for low temperatures. 

The pyrometer consists of a porcelain tube glazed on both 
sides, closed at one end, and on the other brought into con- 
nection with a quicksilver manometer. The portion of the 
tube to be exposed to the fire is filled with pulverized Iceland 
spar and pure calc spar, or white marble ; dry carbonic acid 
is introduced by heating one end of the tube, and the instru- 
ment is then attached to the manometer, and on cooling indi- 
cates that there is a perfect vacuum, and that all of the car- 
bonicacid has been re-absorbed by the lime on cooling. 

As the tension of dissociation of the carbonic acid increases 
with the temperature, and is constant at fixed temperatures, 
the degree of heat from 800° Cent., upward, can be accurately 
read on the scale of the manometer. 

The instrument is remarkably simple, not likely to get out 
of order, and can be attached to any furnace, and is said to 
be more accurate than any hitherto invented. The thermom- 
eter founded upon the same principle of dissociation is com- 
posed of a copper box 6f the diameter of a five-franc piece, 
and seven to eight millimeters in thickness, into which is 
screwed a copper tube four to five millimeters in diameter 
and fifteen centimeters long. The box is filled with ammonia 
and chloride of calcium, and the dissociation of the ammonia 
is employed as a measure for the heat. A leaden tube can 
be soldered to the copper, which may be fifty or even a hun- 
dred feet long, and on the end of such tube is placed the mer- 
cury manometer. The tubes are first filled with ammonia, 
and the scale of the manometer is then adjusted. 

For temperatures betweon 0° Cent, and 46° Cent. (32° Fah. 
and 83° Fah.), this thermometer is said to be remarkably sen- 
sitive, and as its action is wholly dependent upon the temper- 
ature of the box containing the ammonia salt, and it makes 
no difference where the manometer is placed, it is the best 
possible contrivance for measuring the temperature of inac- 
cessible places, such as artesian wells, caves, shafts, the bot- 
tom of the sea, and the upper regions of the air. 

Once put in order and hermetically sealed, there would ap- 
pear to be no difficulty in keeping this apparatus in constant 
working order. 

We have thus already two most important applicatios of 
the law of dissociation, and we ma/ safely predict further 
uses in the manufacture of gases, in the construction of blast 
furnaces, so as to employ the dissociated gases just at the 
right moment, in the decomposition of water, and in affecting 
the analysis of all the bodies upon the face of the earth. 
The subject is well worth the attention of our engineers and 
chemists. 

FATAL EXPLOSION OF A GASOLINE RESERVOIR— A 
WARNING TO MECHANICS. 



The recent explosion in 55th street, of a wrought-iron 
boiler in which gasoline had been stored, whereby a mechanic 
was instantly killed, ought to serve as a warning to all 
workers in the repairing of old cans, boilers, and gas holders. 
The occasion of the explosion in this instance was due to the 
mixture of atmospheric air with the vapor of naphtha con- 
tained in the vessel. On the day preceding the accident one 
of the workmen bored two holes through the iron, into which 
it was intended to insert two brass stop-cocks. Thus during 
the night there was an opportunity for the air to enter and 
the gasoline to escape, and a most explosive mixture was 
formed in the boiler. 

The mechanic who was directed to insert the stop-cocks 
first heated a bar of iron red-hot and placed it over the holes, 
in order to warm them so that the solder would adhere. The 



© 1871 SCIENTIFIC AMERICAN, INC. 



January i, 1871.] 



MvMxt ^mmm. 



moment he did so the hydrocarbon of the gasoline vapor 
combined with the oxygen of the air that had been admitted 
over night, and there was a fearful explosion ; as it is w. iU 
known that red-hot iron, a glowing wire gage, hot platinum . 
and spongy platinum, or an electric spark, will at once ex- 
plode a mixture of these gases. 

Perhaps no foresight of a mechanic could have prevented 
the catastrophe, but a chemist who knew what had been in 
the boiler would never have touched it until all the gas had 
been expelled by previously filling it with water. 

A somewhat similar accident occurred, a few months since, 
at Niblo's theater, where the oxygen receiver exploded in 
consequence of its having been previously used for storing 
naphtha, and a mixture of hydrocarbon gases and oxygen was 
contained in it. Hydrogen alone, or oxygen alone, do not 
explode, but mixed together, few things can equal the force 
of their explosion. At 55th street the boiler iron was torn as 
if it had been a piece of paper. 

The lesson of the accident is that no mechanic should touch 
any can, lamp, boiler, or gas »holder, until all explosive mix- 
tures have been expelled by previously filling them water, or 
in some other way. 

The person who sent the gasoline holder to be repaired 
was guilty of culpable negligence in not msking known the 
uses to which it had been applied ; but even if he had done 
so, it is doubtful if any workmen would have taken the pre- 
cautions we have above indicated to pi-event the explosion. 

Never solder any suspicious vessel io"l you have filled 
it with water to expel any gas that mf / t> in it, and you will 
be on the safe side. 

HAEVEY BBOWft. 
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Among the recent obituary notices we observe with much 
regret the name of Harvey Brown, of Harlem, N. Y., who 
died December 15th, aged 78. 

In the earlier years of his life he was a Methodist preacher, 
to which laborious vocation all his best energies were devoted. 
His ministrations extended over wide circuits, were generally 
acceptable, and productive of much benefit among the multi- 
tudes also who sat under his instructions. He possessed a 
decidedly scientific and mechanical turn of mind ; and during 
the later years of his life, having been relieved from the cares 
of pastoral labors, he found pleasure as well as reward in de- 
veloping some of his many inventions. 

He was the patentee of numerous improvements. Among 
them was the metallic lamp chimney, the lower portion made 
of glass, the upper part of metal, a device which saves chim- 
ney breakages to a great extent. He was also the inventor of 
a method of propeling street cars by means of a wire rope, 
to be mounted and run on poles, arranged on the sides of the 
street. Each car had a grab, controled by the conductor, who 
could coanect or disconnect the car from the rope, and thus 
stop or start the car at will. 

His cooking stoves, sawing machines, lumber-dressing ma- 
chines, barrel machines, and other improvements, are of well- 
known practical character, and have been frequently noticed 
in our columns. 

Up to within a short time of his decease he enjoyed good 
health and the perfect possession of all his faculties. He 
visited our office only a little while [ago, to inquire about a 
new invention, on which he thought of taking a patent. No 
one could have suspected from his appearance that his age 
exceeded sixty, so elastic and vigorous were all his move- 
ments. His uniform good health and unimpaired activity, he 
once told us, were due to his regularity of habits and modera- 
tion in all things. Gentle, kind-hearted, unassuming, genial, 
he leaves behind him the proudest of records — that of having 
been a good and useful man. 

Xbe Commlsslonershlp. 

The report comes from Washington that Gen. M. D. Leg- 
gett, of Zanesville, Ohio, is likely to be appointed to fill the 
office of Commissioner of Patents, to fill the vacancy occa- 
sioned by the resignation of Hon. S. S. Fisher. For many 
years Gen. Leggett was superintendent of the public schools 
at Zanesville. He entered the military service as colonel of 
the Seventy-eighth Ohio Infantry, and by good service he 
rose to the several grades of brigade, division and corps com- 
mander in the campaigns at the West, under Grant and Sher- 
man, serving with distinction from the beginning to the end 
of the war. He has been employed, since the war, as super- 
intendent of manufacturing works at Zanesville. 

Scientific American Clubs. — In the formation of sub- 
scription clubs for the Scientific American some of our 
correspondents find that they can increase their lists by ob- 
taining a portion of the names in one town and others in 
towns adjoining ; they write asking if we will mail the Scien- 
tific American to the different postoffice addresses of sub- 
scribers to such club lists. In reply, we say, yes, certainly. 
We shall be happy to mail the papers to any address. We 
are in receipt of the most gratifying assurances from every 
part of the country, indicative of a large increase in the de- 
mand for the Scientific American for 1871. 

Patent Office Reports. — Senator Anthony, from the 
Committee on Printing, has reported a resolution to print a 
condensed weekly report, and to send a hundred copies to 
the capital of each State, and to the Clerk's office for each 
judicial district. Provision is also made to enable every 
public library to possess itself of the books, simply upon the 
payment of the cost of binding. 



A New Volume of this journal commences on the first 
of January. Any person sending us yearly clubs for ten 
or more copies will be entitled to receive, free of postage 
or express charge, one copy of the celebrated engraving, 
"MEN OF PROGRESS," for every ten names. 

This large and splendid Steel Plate Engraving is one of 
the finest art works of the day, possessing a rare and peculiar 
value over ordinary pictures, by reason of the life-like ac- 
curacy of the personages it represents. The scene of the pic- 
ture is laid in the great hall of the Patent Office, at Washing- 
ton. The grouping is spirited and artistic. Among the 
persons represented are the following eminent inventors : 

8. F. B. MORSE Inventor ol Electric Telegraph. 

CYRUS H. MoCORMICK, Inventor of Reaper. 

THOS. BLANCHABD Inventor of Lathe for Irregnlar Forms. 

WILLIAM T. G. MORTON Inventor of Chloroform. 

SAMUEL COLT Inventor of Revolving Fire-Arms. 

CHARLES GOODYEAR Inventor of Rnbber Fabrics. 

FREDERICK E. SICKLES Inventor of Steam Cut-Off. 

HENRY BURDEN, Inventor of Horse-Shoe Machine. 

JOHN ERICSSON Inyentor of the first Monitor. 

JAMES BOGARDUS Inventor of Iron Buildings. 

JOSEPH SA2T0N Inventor of Watch Machinery. 

PETER COOPER Inventor of Iron-Rolling Machinery. 

JOSEPH HENRY Inventor of Electro-Magnetic Machine. 

ISAIAH JENNINGS Inventor of Friction Matches. 

RICHARD M. HOE Inventor of Fast Printing- Presses 

These noble men, by their own efforts, raised themselves 
from the depths of poverty, and by their wonderful discov- 
eries, conferred incalculable benefits upon the human race, 
entitling them to rank among its greatest benefactors. It is 
but fitting that the remembrance of their achievements, and 
the honored forms of th»ir persons, as they lived and walked 
among us, should be perpetuated by the highest skill of art. 
The picture, which is three feet long and two feet high, 
forms an enduring and desirable object for the adornment of 
the parlor. It was engraved by the celebrated John Sartain, 
from a large painting by Schussele, and all the portraits 
were taken from life. Every lover of Science and Progress 
should enjoy its possession. Single copies of the Engraving 
$9 ; Three copies, $25. 

One copy of the Scientific American for one year, and a 
copy of the Engraving, will be sent to any address on receipt 
of $10. MUNN & CO., 

37 Park Row, New York City. 



PATENTS. 

American and European. 

MUNN & CO. continue to give opinions in regard to the Novelty of In- 
ventions, free of charge ; make special Examinations at the Patent Office ; 
prepare Specifications, Drawings, Caveats, and Assignments ; and prosecute 
applications for Letters Patent at Washington, and in all European coun- 
tries. They give special attention to the prosecution of Rejected Claims, 
Appeals, Extensions, and Interferences. 
PT" Pamphlet of the New Patent Law for 1870 furnished free. Address 
IttUNN & CO., 

37 Park Bow, N. IT. 



Back Numbers, Volumes, and Entire Sets of the Scientific American are 
for sale at low prices, by Theo. Tusch, 37 Park Bow, New York. 



Quwttt to (fimttytrntowit: 

00BRE8P0NDENT8 who expect to receive answers to their letters must, in 
all cases, sign their names. We have a right to know those whoseek in- 
formation from us ; besides , as sometimes happens, we may prefer to ad- 
dress correspondents by mail. 



SPECIAL NO TE.— Th s column is designed for the general interest and in- 
struction of our readers, notf 
business or personal nature. 



struction of our readers, not for gratuitous replies to questions of a purely 
ire. we -'" --■■-'■ ■---■ - 
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r personal nature, we will puolish such inquiries^ 
whenpaldjoras advertisements at $1'00 aline, under the head of 
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[We present herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are stmple,it is true, but we 
prefer to elicit practical answers from our readers, and hope to be able to 
make this column of inquiries and answers a popular and useful feature of 
the paper.'] 



Nine cars loaded with silver ore from Colorado passed over 
the Toleao, Wabash and Western Railway, a few days since, 
for Philadelphia. 



1. — Recharging Old Cartridges. — Can old copper cart- 
ridges which have been fired be recharged? If so, how?— CW.H. 

2. — Cheap Furniture "Varnish. — I wish to get^ recipe 

for a very cheap furniture varnish. Will some brother workman furnish me 
with one ? 

3. — Light in Coal Pits. — What are the lights used in 
English coal pits ? Are candles used outside of the lamps ?— J. B, 

4. — Brass Dip. — I wish a recipe for the cheapest and best 
dip for brightening brass paper fasteners ? 

5. — Disinfecting Rooms — Cheap Battery, — What is the 
best way to disinfect a sick room ? Also how can I make in the simplest way 
a good galvanic battery ? Is not a galvanic battery better than an electro- 
magnetic battery for the sick ? 

6, — Grinding Corn. — I have ground on a run of 34-inch 
stones sixty bushels of corn per hour into good meal. Can this be beat? 
The stones are run by steam power.— C. K, 

7. — Blueing and Bronzing Steel. — How can small arti- 
cles of steel be blued or bronzed ?— J. W. K. 

8. — Galvanizing Gray Iron Castings, — Will some one 
who has had experience direct me how to galvanize gray Iron castings, not 
in general terms merely, but give the practical detailB ? 

9. — Filtering Water. — I have a cistern already built, 
and want to make a good filter. Will some one tell me how to do it ? 

10. — Removing Varnish from Carved Work, — How can 
dried varnish be removed from carved work withont injuring the wood? 

11. — Coloring Gold. — What are the ingredients and the 
proportions thereof in the solution used by jewelerBin coloring gold jew- 
elry ? 

12. — Re-silvering Looking Glasses. — How can I re- 
silver old looking glasses, and remove spots from the same ?— J. F. S, 

13. — Furnace for Hot Blast. — What is the best, cheap- 
est, and most economical furnace or stove by which to produce a hot blast 
to 500 or 600 degrees? What pressure per inch of area will a twenty or 
twenty-five horse power engine maintain through two or three tweers ? 
Is a fan blower or piston bellows the best for maintaining a hot or cold 
blast in a cupola or chamber where the air requires to be compressed?— 
J. B. G. 

14, — Blueing Sheet Steel, — Can any of your readers in- 
form me how to give sheet steel a uniform blue color ? I mean sheet steel 
as it comes from the finishing rolls of an ordinary sheet train.— J. W, R. 

15, — Out-door Gilding. — How can I prepare gold leaf so 
as to apply it without difficulty in currents of wind out of doors? I am 
greatly bothered by these surrents In doing this kind of work.— N. M. 

16. — Sun Dial, — How can I make a good sun dial ? — C. B. 

17. — Gilding. — How can I restore the gilding worn off 
rom a sewing machine ?— F. P. B. 



All reference to back numbers should be by volume and page. 

Colorless Lacker. — The following recipe for colorless 
lacker may answer" Indicator's " purpose : Dissolve 2K ounces of shellac 
in 1 pint of rectified spirits of wine ; boll for a few minutes with 5 ounces 
of well-burned and recently heated animal charcoal. A small portion of 
the solution should then be filtered, and if not colorless, more chareoa 
must be added. When all color is removed, press the liquid through a 
piece of silk, and afterward filter through fine blotting paper.— J. E. W. , 
of N. H. 

Borate of Iron. — A correspondent asks if there is such a 
salt as borate of iron. Rose prepared this compound in 1853, by adding 
bl-borate of soda (borax) to ammonia iron alum. It yields a pure brown 
voluminous precipitate, which, after being thoroughly washed and dried, is 
found to be composed of the borate of the sesqui-oxlde of iron, contained 
with some hydrated sesqul-oxide. It is not likely to be for sale by ordi- 
nary druggists, but our correspondent can easily prepare it for himself. 

Range of Guns. — "G. R." asks this question: "All other 
conditions being equal, which has the greatest ultimate range, without 
regard to accuracy, a rifled or a smooth-bore gun? This would depend 
altogether on what the equal conditions were. If each was loaded with a 
round ball of the same weight, the smooth.'bore would have the greatest 
range ; but If each was loaded with a conical ball of the same weight 
(point foremost) the range would be greatly in favor of the rifle.— F. S. C, 
of Mass. 

Step for Turbine Wheel. — Let G. B. L. saw off the butt 
of a rock-maple stump, quarter It, and make the step endwise of the grain. * 
Let him cut a slot across the step, and boll the block In tallow. This will 
make a step which will last a lifetime provided the bearing Is large enough 
in proportion to the weight of the wheel. The heating of steps is generally 
the result of concentrating the friction upon too small a bearing surface. 

Quarter Tiwst Belt. — J. F. K.'s quarter twist belt will 
work all right if It is put np right, and If the 10-inch belt has to pull hard 
enough to drs\w one edge more than the other, he can remedy it by placing 
an " idler pu Jcy " on the drawing side to keep the belt hugging alike on 
bothedgesot the driven pulley. I wouldnotmake the distance between 
centers any less than he proposes— 14-5 feet, but more if possible.— J. H. , 
of N. Y. 

Mill Saw Gearing. — J. B. W.'s sawmill will certainly per- 
form well, geared in the manner he mentions. There were many Buch 
mills on the upper Alleghany river in 1833 and 1334, the best in the country 
working under from four to six feet head of water. — M. B. , of Pa. [Several 
other correspondents concur In this opinion.— Eds. 

Speed of Millstones. — In answer to J. Y., I will give what I 
consider the proper speed for a 4-foot stone to grind from6 to 10 bushels an 
hour of different kinds of grain, 160 revolutions a minute to grind corn, 180 
on wheat, 150 on buckwheat, 160 to 180 on mixed grains for food, 160 for rye. 
— N. H. E. 

Harness Blacking. — Let N. L. M. take three sticks of black 
sealing wax, and dissolve them in half a pint of alcohol, and apply with a 
sponge. This varnish has the luster he wishes to obtain and will not 
Injure the leather. —E. W. R.,ofN. J. 

J. H. M., of L. I, — You can testa spirit level quite accurately 
with a plumb line and square in the way you describe provided the square 
is true. Wherever the middle of the bubble stands in the bottle when the 
Instrument is thus leveled, is the true indication of the level. To bring the 
bubble to the middle of the bottle, the lower edge of the wood may be 
dressed off carefully with the plane. If the bubble is found to move to one 
side of the middle when the instrument is leve ed with the square the 
standing of the bubble to the same distance on the other side of the middle 
would be indication of double the original error In the instrument, the 
level being considered correct only when the bubble stands at the middle, 
while the lower edge of the wood is on a horizontal line. 

J., of N. Y. — If glycerin be allowed to fall drop by drop into 
a mixture of equal measures of 'nitric acid and oil of vitriol, care being 
taken not to let the temperature get too high, a heavy oily-looking liquid 
collects at the bottom which is nitro-glycerin. The reaction Is the sub- 
stitution of nitrous acid for hydrogen in the glycerin, the hydrogen com- 
bining with oxygen from the decomposed nitric acid toform water. 

C. H. S. — The Fomicilban vacuum found by inverting a tube 
closed at one end and filled with mercury in a cup of the same metal, is 
not perfect. It contains always some vapor of mercury. Good authori- 
ties maintain that no perfect vacuum can be produced. 

J. S.. of Pa. — The syphon acts on the same principle as the 
atmospheric pump, and will raise water no higher than the pump, 33 feet, 
in round numbers, at sea level. The atmospheric pressure being overcome 
by the weight of the fluid in the longer leg, the same pressure forces the 
fluid up along the shorter leg. 

O. J. F.„of Mich. — The temperature of steam under a pressure 

of 50 pounds is 298 Fah., much below the temperature of repulsion spoken 
of in our article on " Boiler Explosions." 

C, G. E., of La, — We think your preventive of explosions in 
coal oil lamps would be patentable. Its efficiency could only be deter- 
mined by practical test. 

C. B. R., of N, B. — We advise you to use a flue boiler set in 
mason work for a stationary engine, in preference to a locomotive boiler, 
unset in brickwork. 

A. G., of La. — We do not think the new antiseptic " chlo- 

ralnm " has been introduced into this country yet. 
C, R. S., of Ohio. — The leverage of a crank varies with the 

direction in which the power is applied. Your question in its present form 

is unanswerable. 

L. F., of N. J. — The colors on oil-cloth window shades are oil 
paints, applied either by a brush or printed on. 

J. S., of R. I. — Siliceous silica is the flint of the chalk forma- 
tions. We cannot tell you where It may be purchased. 
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The Charge/or Insertion under this head is One Dollar a Line. If the Notices 
exceed Four Lines, One DoHar and a Half per Line will be char (fed. 

The paper that meets the eye of manufacturers throughout 
the United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Taft's Portable Hot Air, Vapor, and Shower Bathing Appara- 
tus. Light, cheap, and convenient. Address Portable Bath Co. , Sag Har- 
bor, L. I. , N. Y. (Send for Circular. ) 

For Sale, or to be disposed of on royalty. — The entire Right of 
the Patent Bird Swing advertised in another column. Address Thomas H. 
Bradley, "Washington, D.C. 

Parties having second-hand Blowing Engines for sale please 
address, stating capacity, age, and present employment of the machinery, 
L. W. Pond, 98 Liberty St. 

Eureka ! A water-wheel perpetual motion invented. It sup- 
plies itself and drives machinery. One- fourth interest for sale. Address 
A. T. Peck, Danbury, Conn. 

The best place to get Working Models and parts is at T. B. 
Jeflery's, 106South "Water st., Chicago. 

Glass Cutters' Wheels, by J. E. Mitchell, Philadelphia, Pa. 

Saw Makers' Grindstones, by J. E. Mitchell, Philadelphia, Pa. 

Edge Tool Makers' Grindstones, by J.E. Mitchell, Philadelphia. 

Automatic Harvester Rake, easily attached to any Reaper in 
use. State and Shop Rights for sale. Address Stringer or Ward, Chatham.Ont. 
Steel Stamp Alphabets, Figures, and Names. E. H. Payn, Burlington, Vt. 

The Union Emery Wheel. — The Union Emery Wheel has 
been awarded the first prize at every Fair where it has been exhibited dur- 
ing the past year. 

Ail Engineer wants a situation. L., Box 64, West Newton, Pa 

Peteler Portable R.R. Co., contractors, graders. See adv'ment. 

Machine to Plait Corn Husks into a Horse-collar or a Foot- 
mat, wanted. Address Chris. Hogan, Knoxville, Tenn. 

Substantial building, with steam power, and some capital 
ready, for some manufacturing enterprise. Address W. C. Williams, 
Chillicothe, Ohio. 

Fine Pedespeed Skating without ice. See Illustration March 
19, 1870. Order a pair with 16- inch wheels, $16, or 17-inch $17, at the works. 
Sent CO. D. T. L. Luders, Olney, 111. 

Wanted — the address of Peters & Williams Clothes-line 

Holder. F. C. Gardner, Oneonta, N. Y. 
Peck's Patent Drop Press. For circulars address the sole 

manufacturers, Milo, Peck & Co. , New Haven, Ct. 

Diamonds and Carbon turned and shaped for Philosophical 
and Mechanical purposes, also Glazier's Diamonds, manufactured and re- 
set by J. Dikcinson, 64 Nassau St. , New York. 

Scale. — Allen's Patent will remove scale from steam boilers, 
and not injure the iron. Send for Circulars. Josiah J. Allen, Philadelphia. 

Patent Floating Bridge, Floating Lighthouse, etc. For rights 
to build or uae address Thomas Schofleld, Grass Valley, California. 

Building Felt (no tar) for inside and out. C. J. Fay, Camden,N.J. 

Baxter's Portable Steam Engine. For descriptive Pamphlet 
address Russell & Speer, HTPark Place, New York. 

Patent Elliptic-geared Punches and Shears. — The greatest 
economy of power, space, and labor. Can be seen in operation at our fac- 
tory, in Trenton, N. J. Address American Saw Co. , 1 Ferry St. , New York. 

Hand Screw Punches and Lever Punches. American Saw 
Co., New York. 

Self-testing Steam Gage — Will tell you if it is tampered with, 
or out of order. The only reliable gage. Send for circular. E. H. Ash- 
croft, Boston, Mass. 

Glynn's Anti-Incrustator for Steam Boilers — The only reliable 
preventive. No foaming, and does not attack metals of boilers. Price 25 
cents per lb. C. D. Fredricks, 587 Broadway, New York. 

The Merriman Bolt Cutter — the best made. Send for circu- 
lars. Brown and Barnes, Fair Haven, Conn. 

Pictures for the Drawing Room. — Prang's " Lake George," 
" West Point," "Joy of Autumn," " Prairie Flowers," Just issued. Sold 
in all Art Stores. " Three Tom Boys. " " Bethoven," large and small. 

Manufacturers and Patentees. — Agencies for the Pacific Coast 
wanted by Nathan Joseph & Co. , 619 Washington St. , San Francisco, who 
are already acting for several firms in the United States and Europe, to 
whom they can give references. 

To Cure a Cough, Cold, or Sore Throat, use Brown's Bronchial 
Troches. 

Machinery for two 500-tun propellers, 60-Horse Locomotive 
Boiler, nearly new, for sale by Wm. D. Andrews & Bro. , 414 Water St. ,N. Y. 

Lighting Gas in Streets, Factories, etc., with Bartlett's Patent 
Torch saves great expense, all risks, etc. It is being aSopted everywhere. 
Address J. W. Bartlett, 569, Broadway, New York. 

Keuffel & Esser 116 Fulton st.,N.Y.,the best place to get lst-class 
Drawing Materals, Swiss instruments, and Rubber Triangles and Curves. 

Cold Rolled-Shaf ting,piston rods,pump rods,Collins pat.double 
compression couplings, manufactured by Jones & Laughlins,Pittsburgh,Pa. 

For mining, wrecking, pumping, drainage, and irrigating ma- 
chinery, see advertisement of Andrews' Patents in another column. 

House Planning. — Geo. J. Colby, Waterbury, Vt., offers in 
formation of value to all in planning a House. Send him your address! 

Avery Valuable Patent for sale,the merits of which will be ap- 
preciated at sight. Apply to or address Jewell & Ehlen, 93 Liberty St. ,N. Y. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Improved Foot Lathes. Many a reader of this paper has one 
of them. Catalogue free. N. H. Baldwin, Laconia, N. H. 

Belting that is Belting. — Always send for the Best Philadel- 
phia Oak- Tanned, to C. W. Amy, Manufacturer, 301 Cherry St. , Phil'a. 

For Fruit-Can Tools,Presses,Dies for all Metals, apply to Bliss 
& Williams, successor to May & Bliss, 118, 120, and 122 Plymouth St. , Brook- 
lyn, N. Y. Send for catalogue. 

The Best Hand Shears and Punches for metal work, as well 
as the latest improved lathes.and other machinists' tools, from entirely new 
patterns, are manufactured by L. W. Pond, Worcester, Mass. Office 98 
Liberty St. , New York. 

To Ascertain where there will be a demand for new machinery 
or manufacturers' supplies read Boston Commercial Bulletin's Manufacture 
ng News of the United States. Terms $4 00 a year. 



Under this heading we shall publish weekly notes of some of the more prom- 
inent home and foreign patents. 

Cutter for Plows.— G. F. Pykiet, Fairfield, 111.— This invention has for 
its object to furnish an improved cutter for plows which shall be so con- 
structed as to make the operation of plowing easier for man, team, and 
plow; which will ride over roots and rocks, and take the ground again as 
soon as the obstruction has been passed, and which, by running under and 
separating the trash that may be upon the ground, will keep the plow clean. 

Medical Compound.— Michael O'Reilly.— New York city.— The object of 
this invention is to condense cod liver oil, and improve its taste, so that it 
would become palatable without having its therapeutic qualities in the 
least impaired. The invention consists in the production of a eod-liver-oil 
butter ; that is to say, in combining the oil with concrete or buteraceous fat. 
Thereby the.medical fat is brought into a form in which it can be conven- 
iently prepared for the palate, either by using it as butter on bread or other 
substance, or by making it up into pills or otherwise. 

Sisal Grass Machine.— G. E. Hopkins and W. B. Shedd, Boston, Mass.— 
This invention has for its object to furnish a simple, convenient, and effective 
machine for crushing, scraping, and cleaning the leaves or stalks of the 
Agave Americana, or American aloe, better known as sisal grass or sisal 
hemp, and for cleaning the re ah or China grass, and other fibrous leaves, 
and whichshall be so constructed as to clean the fiber perfectly and lay it 
straight ready for baling. 

Combined Shelf Bracket and Clothes Hook.— H. E. Hutchinson, South 
Brooklyn, N. Y.— This invention has for its object to furnish an improved 
bracket for use in clothes closets and other places, which shall be so con- 
structed as to support a shelf, and at the same time serve as hooks tor hang- 
ing clothes, and which shall economise space by allowing a greater quantity 
of clothes to be hung upon them than can be hung in the same space when 
the ordinary clothes hooks are used. 

Automatic Band Cutter, Spreader, and Feeder.— W. H. H. Youngs, 
Waverly, Iowa.— This invention has for its object to furnish an improve* 
band cutter and feeder for attachment to thrashing machines, which shall be 
so constructed as to receive the bundles, cut the bands, spread the grain 
evenly, and deliver it to the thrashing machine, thus saving labor and ex- 
pense, and doing the work better than it could be done by hand. 

Cigar Machine.— Robert Neisch, Allentown.Pa.— This invention relates 
to a new machine for rolling cigars[into the proper shape, applying the 
binders and wrappers, or the latter only, thereto, forming the points or 
heads, and cutting the wrappers. The invention consists chiefly in cutting 
the wrappers for the points or ends of the cigars while the same are being 
rolled. Heretofore cigar machines were so constructed as to require the 
wrappers ready cut for application. As the material from which wrappers 
are made is the most valuable portion of the cigar, and consequently cut as 
economically as possible, it will frequently happen that when the same is 
not applied with great exactness, the cut wrapper will fail to cover the en- 
tire cigar, and another piece will have to be used, thus converting intended 
economy into absolute waste. By cutting the wrapper by automatic 
machinery, after the same has already been partly applied to the cigar, the 
greatest exactness and most perfect fit will be obtained. 

Doubletree Fastener.— Decatur Werst, South Bend, Ind.— This inven- 
tion relates to a new casting for uniting whiffletrees to doubletrees to shears, 
and also for securing doubletrees to tongues. The invention consists in the 
use of a double ring-shaped casting, which is adapted to embrace both 
pieces to be united, and to secure the same by means of one single pin. 

Automatic Barrel Filler.— S. C. Catlin, Cleveland, Ohio.— The object 
of this invention is to provide ready and efficient means for automatically 
stopping the flow of the liquid into a barrel or vessel, when such vessel or 
barrel is filled or nearly filled, and it consists in certain mechanical devices 
arranged to operate as hereinafter more fully described, and also in a device 
in combination with the above for drawing liquids from the reservoir for 
testing or other purposes. 

Car Seat Back Locks.— Adam Leoffelholz and Anton Prier, Milwaukee, 
Wis.— This invention relates to improvements in car-seat back locks, and 
consists in a sliding spring catch bolt applied to the arm of the seat back and 
arranged in connection with the bracket on the end of the seat on which the 
arm rests, which bracket is provided with a notch below a projecting hook 
on one edge, so that when the arm goes down to its seat, the sliding bolt will 
be drawn back, by the projection, against the action of a spring which draws 
it round again under the projection as the arm moves in its seat, and holds 
the bolt until unlocked by a key inserted through a projecting case fitted on 
the bolt and spring. The invention also comprises the arrangement of the 
bolt and spring with the case and the cam spindle by which the said bolt is 
turned. 

Hoisting Apparatus.— H. H. Hunt, Saratoga Springs, N. Y.— This inven- 
tion relates to improvements in a hoisting apparatus for hoisting building 
material to be used in the erection of new buildings, and it consists in a 
combination with endless chains hooking over octagonal rollers and pro- 
vided with suitable driving gear for working them either by hand or steam 
power, of reversible holding bails adapted for holding the hods containing 
the material to be elevated either on the ascending or descending side. It 
also consists in a combination with the driving machinery for the chains, of 
a winding drum for operating a rope to hoist such, heavy material as cannot 
be taken in the hods, the whole apparatus being arranged on a portable 
frame adapted to be placed on the outside of the building, and designed to 
be made extensible vertically. 

' Cultivator.— P. E. Smith, Scotland Neck, N. C— This invention has for 
its object to furnish a simple, convenient, and effective cultivator, which 
shall be so constructed that the wheels may be readily moved closer to- 
gether or farther apart to adjust the machine to the different widths of cot- 
ton and corn rows ; that the plows may be readily moved closer together or 
further apart, to adjust the machine to work closer to or further from the 
rows of plants; and that the plows may be readily raised from the ground, 
and held as long as may be desired. 

Fuse for Rifle Shells.— James Eggo, Jersey City, N. J.— This invention 
has for its object to furnish an improved fuse for rifle shells which shall be 
so constructed as to insure certainty of explosion and entire safety in trans- 
portation and handling, and which shall at the same time be simple in con- 
struction and manufacture. 

Fence Post.— R. M. Filson, "Willsborough, N. Y.— This invention relates 
to a new fence post which is made with a view towards durability and cheap- 
ness. The post is made of stone, and provided with a U-shaped iron rod at 
one side by which the fence rails are held against it, they being supported 
by eye bolts projecting from the post. 

Fence. —William D. Hillis, Elgin, 111.— This invention relates to an im- 
provement on the fence patented to the same party in April, 1866, and con- 
sistsmainly in the improved manner of securing the wires, and bracing or 
supporting them, whereby the Tence is made stronger, cheaper, and more 
durable, and is more easily put up or taken down. 

Thermometer.— John D. Ward, Baltimore, Md.— This invention consists 
of the combination of a thermometer with two plates, one inscribed with the 
ordinary Fahrenheit centigrade, or Reaumur scale, and the other inscribed 
with with a scale showing, in this instance, four different temperatures of 
water, and intended for use in baths, said plate also bearing a scale which 
shows the best temperature for fermenting and malting, also the degree of 
heat in cream best adapted to the production of butter, and the degree of 
heat in whey best adapted to the production of cheese. 

Pew Shelf.— David Buchanan, Philadelphia, Pa.— This invention relates 
to the application to church pews and other seats of public assembly rooms 
ofshelvesforholdingthe hats, cloaks, and other articles of the occupants' 
and it consists in the arrangement on the rear side of the front support of the 
seat and under the latter of hinged or pivoted shelves so constructed that 
they may be readily thrown down into the horizontal position and maintained 
there, for use and be thrown up again and secured by a spring catch when 
not wanted for use, and to facilitate sweeping and cleaning the floor under 
them. 



Steam Generator.— George W. Shields, Louisville, Ky.— This invention 
relates to certain improvements of construction and detail in that class of 
steam generators in which the feedwater, prior or subsequent to entering 
the boiler, is conducted through pipes that traverse the furnace chamber 
where, when a fire is built, said pipes and the water therein are heated by 
caloric that would otherwise be wasted and a more speedy generation of 
steam ensues. 

"Chamber."— Vernon Rhodes, Memphis, Tenn.— This invention relates to 
an improvement in chamber-pots for the sick room, and consists in dividing 
them into two separate compartments for the purpose of separating the 
urine from the feces in order that it may be inspected by physicians. 

Self-acting Car Coupling.— James C. Morris, Greenville, Te»n.— This 
invention consists of spring hooks pivoted at their extremities in a draw- 
head, in combination with a bolt triangular in cross section passing verti- 
cally through a complementary draw head, which retains the hooks after 
they have entered the drawhead in which is the triangular bolt, and have 
passed one to side of the same and closed together again at its rear, said bolt 
having a V-shaped groove runninglengthwise of its rear side, which receives 
the points of the hooks, holds them, and prevents them from lapping. 

Revolving Cannon.— Edward Brehm, Huds»n, N. J.— This invention has 
for its object to construct a revolving fire-arm or cannon of such destructive - 
uess and power, that by reason of its vast degree of effectiveness the danger 
of resort to armed conflictsVill be materially reduced. 

Tables.— George G. Congle, Chippewa Falls, Wis.— This invention relates 
to improvement in mode of constructing tables, the object being to not only 
reduce expense of construction, but to enable them to be taken apart for 
transportation or storing away. 

Water Filter.— J. W. Dougherty, Chicago, 111.— This invention relates 
to improvements In that class of water filters which are designed for attach- 
ment to the water supply pipes to filter the water as it is drawn therefrom. 

Thief and Liquid Measure.— Seth C. Catlin, Cleveland, Ohio.— The ob- 
ject of this invention is to furnish an instrument for taking liquids from bar- 
rels, or other vessels, for samples and for measuring the same, so that much 
time and trouble may be saved, and it consists in a hollow globe or sphere 
provided with a valve chamber and valve, and with a graduated and adjust- 
able induction tube and delivery cock. 

Combined Foot- kest and Boot-jack.— D. K. James, Cincinnati, Ohio.— 
This invention consists in an adjustable stand with a hinged bracket for sup- 
porting the feet, with which is combined a boot-jack, the design being to 
afford convenient means for resting weary limbs. 

Hoop-racking Machine.— R. M. Shaner, Genoa, Ohio.— This invention 
i-elates to improvements in machines for "racking" hoops, and consists in 
an arrangement with a channeled bench and a pushing apparatus for forcing 
the pieces of timber along the channel of an inclined plane, a fixed racking 
roller and a vertically movable roller arranged to be forced down upon the 
_)iece of timber to be racked as it is forced between the rollers and up the 
incline, so that it is subjected to an abrupt bending at all points from end to 
md by which the layers are racked apart. 

Sewing Machine.— Lebeus W. Lathrop, Poughkeepsie, N. Y.— This inven- 
ion consists in an improved combination and arrangement of means for 
>assing the spool through the loop. The invention also consists in acorn- 
lination with the needle and the said loop spreader, of a looper and operat- 
ng devices therefor for forming a chain stitch with one thread (the lower 
me not beingused), under such an arrangement that the said looper may 
ilso be used in conjunction with the devices for making a lock-stich, and 
hereby produce a compound lock and chain stich. The invention also con- 
ists in a novel arrangement of the driving gear for operating the lower 
pool and the looper, for shifting the same relatively to the needle driving 
, r ear, whereby the machine may be worked by turning the driving gear either 
vay, and the feed changed to either direction by simply changing the direc- 
ion of the motion of the drawing gear. The invention also consists in cer- 
ain other improved combinations and arrangements of operating devices. 

Table Tops.— IsaacN. Swasey, Yonkers, N. Y.— The object of thisinven- 
ion is to secure the tops of billiard and other tables, and other wood sur- 
aces, in such a manner that they shall be prevented from warping, winding, 
ind twisting, from atmospheric changes of moisture or temperature, or from 
)ther causes. 

Cultivator.— Isaac B. Mahon, Dunkirk, Ohio.— This invention has for its 
•bjectto furnish an improved cultivator, which shall be so constructed that 
he plow beams may have a free lateral movement for convenience in culti- 
vating crooked rows, or avoiding irregular hills, and which shall at the same 
ime be strong and durable. 

Vinegar Apparatus. —Theodore Grundman, Cincinnati, Ohio. —The 
jbject of this invention is to avoid the use of braided straw or other fabric, 
and to permit the employment of plain straw cane, branches, or other simple 
material. 

Clothes Pin.— William Miller, Boston, Mass.— This invention relates to a 
sew and useful improvement in pins for holding clothes on lines for drying 
and consists in connecting two wooden jaws by a metallic coil spring. 

Lubricator.— J. L. Dickinson, Dubuque, Iowa.— The object of this inven- 
tion is to provide suitable and convenient means for introducing oil or other 
lubricating material into steam cylinders and other places under pressure of 
steam or other flud. 

Hydraulic Mining Apparatus.— Frank H. Fisher, Nevada City, Cal.— 
This invention relates to a new apparatus for discharging water against hills 
and mountains for mining purposes, and has for its object to permit the 
directing of the discharge nozzle to any suitable hight or at any suitable 
angle, horizontally and vertically. The proper washing of the surface can 
thus be produced without great exertion or difficulty. 

Steam Generating and Distilling Apparatus.— Solomon Sowards 
and Morris Wood, Chillicothe, 111.— This invention relates to a new and use- 
ful improvement in an apparatus for generating steam for cooking food or 
otherpurposes.wheresteam at low pressure only is required, and also for 
distilling purposes. 

Balance for Shafting, Cylinders, etc.— Henry Martinson, Hawks- 
ville, Ind. —This invention has for its object so to hang and b alance shafting, 
drums, cylinders, and other rotary machinery, that the same may be proper- 
ly tested while running, to ascertain whether the center of gravity is prop- 
erly distributed along their axis. The chief difficulty hitherto experienced 
inbalancingcylindrical rotary bodies, consists in the disproportionate in- 
equality at the opposite ends of the cylinder, the balancing of one end, leav- 
ing the other end, and thereby the entire body is usually as inaccurate as 
though not at all balanced. This invention overcomes this difficulty by pro- 
viding for the simultaneous balancing of both ends, and thereby the entire 
body of the cylinder. 

Vehicle.— Charles Daniel, Brownsville, Mo.— This indention has for its 
object to furnish an improved device for attachment to spring wagons, bug- 
gies, and other vehicles, to prevent the pitching forward of the vehicle and 
the consequent strain, jamming, or breakage of the springs or couplings. 

Combined Cotton-Planter, Guano-Distributor, Chopper, and Culti- 
vator.— John E. Ross, Grecnsborough,Ga.— Thisinvention hasfor its object 
to f uruish an improved machine which maybe easily adjusted for use as a 
cotton-seed planter, guano distributor, cotton chopper, and cultivator, and 
which will be reliable in use and eflective in operation in either capacity. 

Rheumatic Liniment.— Archibald A. Riddick, Franklin, Va.— This inven- 
tion has for its object to furnish an improved liniment for the cure of rheu- 
matism in all its forms, pains, sprains, bruises, neuralgia, paralysis, mumps, 
diphtheria, sore throat, corns, bunions, etc. , and which will give instant re- 
lief in all cases. 

Combined Cotton-seed and Corn Planter.— J. A. Towers, Quincy, Fla. 
—This invention has for its object to furnish an improved planter which shall 
be simple in construction and eflective in operation, and which may be readi- 
ly adjusted for planting the linty seeils of short staple cotton, or for planting 
black cotton seed, corn, peas, or other smooth seeds. 

Grain Scourer. —Austin Smith, Valmont, Col. Ter.— This invention has 
for its object to furnish a simple, convenient, inexpensive, and effective 
machine for cleaning and scouring wheat for grinding. 
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Fanning Mill.— Frank Sauers and John C. Coeri 
invention relates to improvements in fanning mills, and consists in an im- 
proved combination and arrangement of the several parts. 

Planter and Cultivator.— Solomon Bacter, Edena, Mo.— This invention 
relates to improvements in machines for planting and cultivating, and con- 
sists in the application to a self dropping apparatus of drag covering devices, 
also of cultivators which are to be used in such ground that the drags will 
not cover the corn, the said cultivators beiDg detachable. The invention 
also comprises improvements in the arrangement of the dropper slide, and 
the actuating devices therefor. 

Cultivator.— Isaac B. Mahon, Dunkirk, Ohio.— This invention has for its 
object to improve the construction of the improved cultivator patented by 
the same inventor Jan. 29, 1857, Sept. 17, 1867, and March 24, 1868, so as to 
make it more strong and durable, and at the same time more economical in 
construction. 

Sand-holder for casting Hook-shaped Straps.— John Herald, Unadil- 
la, N. Y.— The object of this invention is to provide a rigid or stable mold, 
which can be inserted between the spaces intended for the casting of the 
main body or shank of a strap or plate and the turned-over ear or hook of 
the same. The invention consists in the use for the stated purpose of a 
metallic case or sand-holder, in which the sand for the mold is contained. 



The Lists of Local Newspapers 

Published by Geo. P. Rowell & Co., Advertising Agents, No. 40 Park Row, 
New York, offer great advantages to those advertisers who wish to attract 
custom from the rural population among which the papers circulate. They 
are furnished free to any address on receipt of stamp. 




Inventions Patented in England by Americans. 

[Compiled from the Commissioners of Patents' Journal. 1 

PROVISIONAL PROTECTION FOR SIX MONTHS. 

2,115.— Means for Preventing the Fraudulent Use of Bonds, Re- 
ceipts, Checks, Tickets, and othru like Articles.— T. R. Hayes and C. 
R. Peters, San Francisco, Cal. July 29, 1870. 

2,829.— Springs for Railway Carriages.— Richard Vose, New York city. 
October 27, 1870. 

2,857.— Spiral Pumps.— T. Schoenberger Blair, Pittsburgh, Pa. Octo- 
ber 31, 1870. 

2,859.— Ore- washing Machines.— Hezekiah Bradford, Reading, Pa. Oct. 
31, 1870. 

2,860.— Protecting Troops under Fire.— W. S.Wetmore, New York city. 
October 31, 1870. 

2,863.— Silicious Compound, applicable for the Manufacture of 
Pipes, Tiles, Bricks, and other Articles for Buildings, also for 
Paths, Floors, Roofs, and other Analogous Purposes.— William Aug- 
ustus Battersby, Brooklyn, Timothy Reed Crawford, New York city, and R. 
Brown, Brooklyn; N. Y. October 31, 1870. 

2,879.— Boxes and Bearings for Axles and other Shafts, and in 
Compositions to be Applied thereto.— Eliza D. Murfey, New York city. 
November 1, 1870. 

2,899.— Machinery for Pointing Nails.— Lawrence Barnes, Burlington, 
N. J. November 3, 1870. 

2,900.— Cutting, Boring, Grinding, and Pulverizing Stone and other 
Hard Substances.— Benjamin Chew Tilghman, Philadelphia, Pa. November 
3, 1870. 
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110,187. — Planter and Cultivator. — Solomon Bacher, Edi- 

na, Mo. 
110,188.— Lamp- Wick.— Philander Baker, Chicago, 111. 
110,189. — Packing Caustic Alkalies. — William Henry Bal- 

main, St. Helen's, Great Britain, assignor to the Greenbank Alkali Com- 
pany, and said Company assignor to George T. Lewis, Philadelphia, Pa. 

110,190. — Apparatus for Generating Carbonic Acid. — 

Wallace H. Bate, East Somerville, Mass. 

110,191. — Smut-Mill. — J. Adam Benzing, Jr., Oswego, N. Y. 

110,192. — Cane-Juice Evaporator, — John S. Blymyer, Mans- 
field, Ohio. Antedated December 17, 1870. 

110,198. — Apparatus for Pitching Barrels. — James W. 

Brady, Baltimore, Md. 
110,194. — Revolving Cannon. — Eduard Brehm, Jersey City, 

N. J. 

110,195. — Seal-Lock. — Benjamin Briscoe, Detroit, Mich. 
110,196. — Fanning-Mill. — Levi Bronson (assignor to James 

Braley), Buffalo, N. T. 
110,197. — Pew-Shelf- — David Buchanan, Philadelphia, Pa. 
110,198. — Vise. — Isaiah Byrd and Turner Byrd, Jr., Calvin 

township, Mich. 
110,199. — Implement. — Joseph W. Calef (assignor to himself, 

Harvey King, and Augustus Peabody Hutchinson), Boston, Mass. 
110,200. — Clevis. — David M. Castle, Constantine, Mich. 
110,201.— Barrel-Filler.— Seth C. Catlin, Cleveland, Ohio. 

Antedated December 17, 1870. 

110,202.— Liquor-Thief and Measure. — Seth C. Catlin, 

Cleveland, Ohio. Antedated December 16, 1870. 

110,203. — Kitchen and Household Sink. — Ernest George 

Chormann and Edward McLaughlin, Philadelphia, Pa. 

110,204. — Car and other Springs. — John W. Cochran, New 

York City, 

110,205.— Ejector.— Hugh Coll, Millvale Borough, Pa. 

110,206. — Galv anic Battery.— DanielMcFarlandCook,Mans- 
fleld, Ohio. 

110,207. — Corn-Pla ter. — Richard B. Corson and Henry Cor- 
son, Henry Co. , Mo. 

110,208. — Stopping-Mechanism for Looms. — James Cown- 

gill, Philadelphia, Pa. 
110,209. — Vehicle. — Charles Daniel, Brownsville, Mo. 
110,210. — Powder-Flask. — Franklin E. Darrow (assignor to 

Darrow Manufacturing Company), Bristol, Conn. Antedated December 

17, 1870. 

110,211. — Transplanting Implement. — Asahel Davis, Low- 
en, Mass. Antedated December 14, 1870. 

110,212. — Motive-power Apparatus. — Thomas Davis, De- 
troit Mich. 
110,213. — Sectional Image. — Benjamin Day, West Hoboken, 

N. J. ' 

110,214. — Car-Coupling. — John C. Dearborn, Candia, N. H. 
110,215. — Lubricator. — Joseph L. Dickinson, Dubuque, Iowa. 
110,216. — Portable Loading and Dumping-Machine. — 

William D. Dorsey, Decatur, 111. 
110,217. — Water-Filter. — Joseph W. Dougherty, Chicago, 
in. 



110,218. — Machine for Beaming Yarns o 

Draper, Hopedale, Mass. 
110,219. — Shell-Fuse. — James Eggo, jersey City, N.J. 
110,220.— Extension Table.— Thomas C. Ellison, Albany, 

N. Y. 

110,221.— Fence-Post.— Robert M. Filson, Willsborough, 

N. Y. 

110,222. — Hydraulic Mining Apparatus. — Frank H. Fisher, 

Nevada City, Cal. 

110,223.— Cut-off Valve-Geak.— GeorgeW. Fisher and Hugh 
Reid (assignors to Gerard B. Allen & Co. , and Hugh Reid), St. Louis, Mo. 

110,224. — Hay-Elevator. — Robert Furnas, Friendswood, Ind. 

110,225.— Warping-Machine— Jacob Furrer, New York city. 
Antedated Dec. 9, 1870. 

110,226. — Hames-Fastener. — Anthony Gale and Henry R. 
Johnson, Shelby county, Ky. 

110,227.— Stamp-Canceler— John Goldsborough, Philadel- 
phia, Pa. 

110,228. — Toy G un. — John Goodale, Boston, Mass. Antedated 
December 9, 1870. 

110,229. — Apparatus for the Manufacture of Vinegar. 

Theodore Grundmann, Cincinnati, Ohio. 

110,230.— Cooking-Stove.— William Hailes, Albany, N. Y. 
110,231. — Tumbler- Washer. — Albert Hallowell (assignor to 
Gustavus D. Dows, Calvin Dows, and George S. Cushing), Lowell, Mass. 
110,232.— Barrel.— Thomas Hanvey, Elma, N. Y. 
110,233. — Repeating Cannon. — James H. Hedrick*(assignor 

of one- third his right to J. B. Barrett), Wythe county, Va. 
110,234.— Fence.— William D. Hillis, Elgin, 111. 
110,235. — Washing-Machine.— Alexander Hilton, Strathroy, 

Canada. 
110,236.— Saw-Mill.— Jacob R. Hoffman, Fort Wayne, Ind. 
110,237. — Machine for Preparing Fibers from Sisal- 

Grass and like Substances.— George E. Hopkins and William B. 
Shedd, Boston, Mass. 
110,238. — Hoisting Apparatus. — Henry H. Hunt, Saratoga, 

Springs, N. Y. 

110,239. — Shelf Bracket and Clothes Hook. — Henry E, 

Hutchinson, South Brooklyn, N.Y. 

110,240. — Foot Rest and Bootjack Combined. — David H. 

James, Cincinnati, Ohio. 
110,241. — Lamp Burner. — Walter Proctor Jenney and George 

Washington Taylor, Falrhaven, Mass. Antedated Dec. 15,1870. 
110,242. — Hooded Garments. — Ambrose Keating (assignor to 

Benjamin T. Stephenson), Boston, Mass. 

110,243. — Tool for Forming Mouths of Glass Jars. — Gov- 

eneur M. Keeffer (assignor to himself and William H. Barry), Birming- 
ham, Pa. 

110,244. — Printing Press. — John W.Kellberg, Philadelphia, 
Pa. 

110,245. — Blotting Pad. — Augustus Burr Kellogg, Buffalo, 

N.Y. 

110,246. — Harvester Dropper. — Thomas W. S. Kidd, Spring- 
field., ill. 
110,247. — Mode of Balancing Cylinders, Pulleys, etc. — 

William Kitson, Lowell, Mass. 
110,248. — Sash Holder. — Andrew J. Kramer, Marion, Iowa. 
110,249. — Clay Retort for the Manufacture of Gas. — 

Frederick C. Krause (assignor to Samuel A. Walsh), New York city. 

110,250. — Sewing Machine. — Lebbeus W. Lathrop, Pough- 

keepsie, N.Y. 

110,251. — Adjustlable Plow Jointer. — John M. Leonard, 

Marshall City, Mich. 

110,252. — Machine for Filling or Starching Woven Fab- 
rics. —Thomas Lewis Livsey, Bury, Great Britain. 

110,253. — Hose Coupling. — Conrad Locher (assignor to him- 
self and George C. Perkins), Oroville, Cal. 

110,254. — Car Seat Lock. — Adam Loeff elholz and Anton Prier, 
Milwaukee, Wis. 

110,255. — Tightening Strap for Barrels. — Samuel Mac- 

ferran, Philadelphia, Pa. 

110,256. — Cultivator. — Isaac B. Mahon, Dunkirk, Ohio. 

110,257. — Cultivator. — Isaac B. Mahon, Dunkirk, Ohio. An- 
tedated Dec. 15, 1870. 

110,258. — Base-burning Stove. — Henry C. March, Limerick 

Station, Pa. 
110,259. — Mode of Balancing Shafts. — Henry Martinson, 

Hawksville, Canada. 
110,260. — Flier for Spinning. — Thomas Mayor, Providence, 

R.I. 

110,261. — Platform Weighing Scales. — Richard J. McKe- 

one, Inverness, Mich. 

110,262.— Machine for Bending Wood. — John McMichael 

(assignor to Wright Brothers & Co.), Philadelphia, Pa. 

110,263.— Clothes Pin.— William Miller, Boston, Mass. 

110,264.— Cartridge.— Richard R. Moffatt, Brooklyn, N. Y. 

110,265. — Metallic Cartridge. — Richard R. Moffat, Brook- 
lyn, N.Y. 

110,266. — Percussion Primer for Cartridges. — Richard R. 

Moffatt, Brooklyn, N.Y. 

110^267. — Bobbin-winding and Needle-sharpening At- 
tachment for Sewing Machines. —Richard R. Moffatt, Brooklyn, N. Y. 

110,268. — Mode of Applying Motive Power to Machine- 
ry— Richard R. Moffatt, Brooklyn, N.Y. 

110,269. — Car Coupling. — James C. Morris, Greeneville,Tenn. 

110,270. — Machine for Making Cigars. — Robert Neisch, Al- 

lentown, Pa. 

110,271. — Stave Jointer. — John Newman, Cleveland, Ohio, 
administrator of the estate of Samuel Newman, deceased. 

110,272. — Music Stand. — James Newton, Hanover, N. H. 

110,273.— Corset Clasp and Spring.— Peter H. Niles, Bos- 
ton, Mass. Antedated Dec. 9, 1870. 

110,274.— Furnace Stove.— James Old, Pittsburgh, Pa. 

110,275. — Preparation of Cod-LiverOil. — Michael O'Reilly, 

New York city. 

110,276. — Vapor Burner. — Jason J. Palmer, Pittsburgh, Pa. 
110,277. — Manufacture of Colors and their Application 

to Fabrics.— Alfred Paraf (assignor to Edward S. Renwick, trustee), 
New York city. 

110,278.— Cotton Press.— Isaac N. Patten and Eli W. Long, 
Shelby county, Tenn. 

110,279. — Harvester Rake. — Henry Pease (assignor to him- 
self and Henry W. Seymour), Brockport, N.Y. 

110,280. — Rock Drill. — Charles Peck (assignor to himself 
and Milo Peck), New Haven, Conn. 

110,281.— Gang Plow.— Thomas Pepler, Hightstown, N. J. 
110,282. — Cooking Stove. — Joseph Pratt and James H. Went- 

worth, Boston, Mass. 

110,283.— Cutter for Plows.— G. F. Pykiet, Fairfield, 111. 
110,284. — Spring Bed Bottom. — James Henry Quackenbush, 

Luddington, Mich. 

110,285. — Boot-Crimping Machine. — John Rausch, Hunting- 
ton, ind. Antedated Dec. 9, 1870. 

110,286.— Chamber Vessel.— Vernon Rhoades, Memphis, 
Tenn. 

110,287. — Construction of Ornamental-headed Picture 

Nails.— Thomas C. Richards, New York city. 

110,288. — Liniment for the Cure for Rheumatism. — Arch- 
ibald A. Riddick, Franklin, Va. 
110,289.— Injector.— C. F. Root. West Springfield, Mass. 

110,290. — Combined Cotton Planter and Guano Distrib- 
uter.— John E. Ross, Greensborough, Ga. 

110,291.— Fanning Mill.— Frank Sauer and John Coerver, 
Waterloo, 111. 

110,292.— Faucet.— Matthew Scrannage, Medfork, and W. H. 
Bate, East Somerville, Mass. 

110,293.— Springs for Beds, Sofas, etc.— John Sears, Cort- 

landt, N. Y. 
110,294. — Valve for Engines. — William C. Selden, Brook- 
lyn, N. Y. , assignor to Adam Carr, Paterson, N. J. 

110,295. — Hoop-Racking Machine. — Russel M. Shaner, 

Genoa, Ohio. 
110,296. — Churn. — John Shappell, Lynnville, Pa. 
110,297.— Pump.— Nathaniel P. Sheldon, San Francisco, Cal. 

Antedated Dec. 16, 1870. 

110,298.— Steam Generator.— George W. Shields, Louis- 
vine, Ky. 
110,299.— Press for Forming Soles for Packs.— Warren 

G. Slater, Hart, Mich. 

110,308. — Slide Valve. — James Smart, Stratford, England. 

110,301. — Grain Scourer. — Austin Smith, Valmont, Colora- 
do Territory. 

110,302.— Cultivator.— Peter E. Smith, Scotland Neck, 

N. C 



110,303. — Type-casting Machine. — Willia-a - 

delphia, Pa. 

110,304. — Cotton Press. — Noah W. Speers, Memphis, Tenn. 

Antedated Dec. 8, 1870. 

110,305. — Cooking Stove. — David Stuart and Lewis Bridge 

(assignor to David Stuart and Richard Peterson), Philadelphia, Pa. 
110,306. — Billiard Table. — Isaac N. Swasey, Yonkers, N.Y. 
110,307. — Mold for Casting under Pressure. — John Blake 

Tarr, Fairhaven, Mass. 
110,308.— Lamp Chimney.— George W. Taylor and Walter P. 
Jenney, Fairhaven, Mass. Antedated Dec. 8, 1870. 

110,309.— Cant Hook— Waldy Tetro, Northampton, Mass., 

assignor to Union Nut Co. , Unionville, Conn. 
110,310.— Pad for Corsets.— Mary P. R. Tilton, Trenton, 

N. J. 

110,311. — Cotton Seed and Corn Planter. — I. A. Towers, 

Quincy, Fla. 
110,312.— Heating Stove.— Alvah Traver, Troy, N. Y. 
110,313. — Boiler Furnace. — Thomas Vickara, Sr., Thomas 

Jr. , and James Smith, Liverpool, Eng. 

110,314.— Thermometer. — John D. Ward, Baltimore, Md., 

assignor to himself and W. F. Jones. 

110,315. — Spark Arrester. — Jason Weidman, John Major, 
and John J. Sample, Pittsburgh, Pa. 

110,316.— Adjustable Square.— Samuel F. Wesner (assign- 
or to himself and James Foster, Jr. ), Camden, N. J. 

110,317.— Leagues for Tanning.— William T. H. Wharton 
Fayetteville, Tenn. 

110,318. — Feeding Mechanism for Cotton Openers.etc — 

W. E. Whitehead, Miles Platting, England. 
110,319.— Pump Box.— Anthony S. Whitehouse (assignor to 
himself and E. W. Southworth), Ashland, Mass. 

110,320. — Horse-power. — John W. Wilcox (assignor to him- 
self and John S. Schofleld), Macon, Ga. 

110,321. — Steam Generating Apparatus. — Morris Wood 

Chillicothe, 111. ' 

110,322.— Fruit Parer.— L. S. Woodburn (assignor to him- 
self and David F. Hunt), South Antrim, N. H. 

110,323. — Anti-friction Journal. — P. W. Yarrell, Littleton, 

N. C. 

110,324. — Automatic Band Cutter, Spreader, and Feed- 
er. —w. H. H. Youngs, Waverly, Iowa. 

110,325. — Socket for Broom Handles. — Henry Achew, Cin- 
cinnati, Ohio. 

110,326. — Twine Holder. — John Adt, New Haven, Conn. 

110,327.— Combined Lint Room and Cotton Press. — I. H. 

Albertson, Bcdias, Texas. 

110,32a. — Revolving Refrigerator. — Frank Allen, Erie 

Pa, 

110,329.— Grapnel.— N. P. Allen and N. E. Allen, Salem, 

Mass. Antedated Dec. 7, 1870. 
110,330.— Rotary Pump.— William D. Andrews, Brookhaven, 

N. Y. 

110,331. — Hoisting Apparatus. — W. D. Andrews, Buook- 

liaven, N. Y. 
110,332.— Beehive.— Roberson Arnold, Suffolk, Va. 
110,333. — Combined Land Roller and Marker. — Henry F 

Baker, Centreville, Ind. 
110,334.— Draft Cock.— Wallace H. Bate, East Somerville, 

Mass. 

110,335.— Sewing Machine Table.— Joseph Bennor (assign- 
or to himself, John N. McLean, and Samuel Crawford), Philadelphia, 

110,336.— Plow.— James O. Billing, Halcyon Dale, Ga. 
110,337. — Corpse-preserving Coffin. — James Y. Black, 

Cleveland, Ohio. 

110,338. — Feeder for Repeating Fire-arms. — Lewis Wells 

Broadwell. Carlsruhe, Grand Duchy of Baden. 

110,339.— Fare Registering Apparatus.— Charles Alexan- 
der Calvert, Manchester, Kingdom of Great Britain. 

110,340.— Safety Case for Fruit Jars.— Jane Carter, Tow- 

anda, Pa. 

110,341.— Corn Planter.— J. T. Carter and M. B. William- 
son, Xenia, 111. 
110,342.— Pen.— R. H. Chinn, Washington, D. C. 
110,343.— Roofing Material.— J. H. Cole, Chicago, 111. 
110,344. — Harrow. — D. B. Conover, New Bedford, N. J. 
110,345. — Compound for Purifying Mine Water. — F. J. 

Delker, Ashland, Pa. 
110,346.— Hydraulic Press.— J. A. Desgoffe, Paris, France. 
Antedated December 9,1870. 

110,347.— Clothes Dryer.— J. T. Elliott, Grand Rapids 

Mich. ' 

110,348.— Milk Receptacle.— G. M. Fillmore, St. Paul, 

Minn. 

110,349.— Roll for Forming Horseshoe Blanks.— C. L. 

Fitzhugh, Pittsburgh, Pa. 

110,350.— Rotary Steam Engine.— G. S. Follensbee (assign- 
or to himself and John Rosenerantz), Philadelphia, Pa. 

110,351. — Grain Sieve and Oat Extractor. — Thomas 

Follett, Clermont, Iowa. 

110,352. — Oscillating Steam Engine. — I. N. Forrester 

Bridgeport, Conn. ' 

110,353.— Breech-loading Fire-arm.— Stephen Gerngross 

St. Louis, Mo. ° 

110,354.— Machine for Cutting Sheet Metal to an Oval 

Form.— W. D. Grlmshaw, Newark, N. J. 

110,355.— Explosive Compound.— Joseph Hafenegger, San 

Francisco, Cal. ' °^ 

110,356.— Gang Plow.— James Harris, San Francisco, Cal 
110,357.— Mouse Trap.— H. C. Hart, Unionville, Conn. 
110,358.— Handle for Cutlery, Tools, etc.— J. T. Hav- 

iland, San Francisco, Cal. 

110,359.— Pile and Post Driver.— Noah Havermale, Can- 
ton, in. 

110,360.— Gun Lock.— E. B. Hendee, San Francisco, Cal. 

110,361.— Lubricating Oil.— D. R. P. Hill (assignor to him- 
self, E. F. Weaver, and H. H. Weaver), Fredericktown Pa 

110,362.— Electro-Magnetic Envelope for Safes, Vaults, 

etc.— Edwin Holmes, New York city, and H. C. Roome, Jersey City' 

110,363.— Gate.— H. R. Hoskins, Harlan, Ind. 

110,364. — Purifying Oils which have been used in 

Lubricating Machinery.— Christopher Houlker, Frankford, Pa 
110,365.— Sash Supporter.— R. B. Hugunin, New York city. 
110,366. — Utilizing Sewerage Matter —J. B. Hyde, New 

York city. 
110,367.— Thill Coupling.— F. A. Jewett, Grafton, Mass. 
110,368.— Machine for opening Cotton W.C. Jillson and 

A. B. Palmer, Willimantlc, Conn. 
110,369.— Rolling Mill.— J. H. Jones, Knoxville, Tenn. 
110,370.— Truss and Supporter.— Nathaniel Jones, New 

York city. 

110,371.— Rolled Bar for Plow-Beam Blanks.— G. W. 

Jope and William Bunton, Pittsburgh, Pa. 

110,372.— Machine for Making Post-Holes.— J. M. Kirk 

Patrick, Utica, Ohio. Antedated December 15, 1870. 

110,373.— Apparatus for Pitching Barrels.— A. A. C. 

Klaucke, Washington, D. C. 

110,374.— Braiding Guide for Sewing Machines.— Albert 

Komp, New York city. 

110,375. — Stone Drilling and Channeling Machine. E. 

G. Lamson, Windsor, Vt. 

110,376.— Stone-Channeling Machine.— E. G. Lamson, - 

Windsor, Vt. 

110,377.— Breast Collar for Horses.— W. E. Leonard, 

Boston, Mass. 

110,378.— Casting Chilled Rolls.— G. G. Lobdell and 

William Stuart, Wilmington, Del. 
110,379.— Cartridge Box.— J. C. Ludlam, Brooklvn, N. Y. 
110,380.— Pump.— R. M. Marchant, London, England. 
110,381.— Table Fan.— J. C. McEwen, Micanopy, Fla. 
110,382.— Elevator for Merchandise.— William McNaugh- 

ten, Utica, Ohio. Antedated Dec. 9, 1870. 

110,383.— Shot Cartridge.— R. R. Moffatt, Brooklyn, N. Y. 
110,384.— Railway Rail Joint.— William Morehouse Buf- 
falo, N. Y. 
110,385. — Method of forming Shaft Iron for Carriages 

—F. B. Morse (assignor;to himself and H. D. Smith & Co.), Plantsville', 

110,386.— Clip Bar for Carriages.— F. B. Morse (assignor 

to himself and H. D. Smith & Co.), Plantsville, Conn. 
110,387.— Basin Cock.— C. A. Newton, Providence, R. I. 
110,388.— Lawn Mower.— A. J. Ohmer, Hamilton, Ohio 
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"110,'d3^BpWMtiJrED Parlor and Cooking Stove. — W. W. 

S. Orbeton, Bradford, Mass. 

110,390. — Saw Tooth Swage. — G. B. Pattee, Ottawa, Canada. 
110,391.— Stop Valve.— Robert Pilling, Waterford, N. Y. 
110,392. — Stuffing Box. — Andrew J. Prescott, Catawissa, 
Pa. 

110,393. — Cotton Planter. — B. A. Ramsey, Trenton, Tenn. 

Antedated December 13, 1870. 

110,394. — Refrigerating Car. — T. L. Rankin, Granville, 
in. 

110,395. — Foundation for Pavements. — Selah Reeve, Chi- 
cago, in. 

110,396.— Vehicle.— J. D. Ross and M. K. Burke, Truckee, 
Cal. 

110,397.— Grinding Mill.— John H. Rusk, Philadelphia, Pa. 

Antedated December 9, 1870. 

110,398. — Machine for Turning Logs. — E. H. Stearns, Erie, 

Pa. 
110,399. — Pipe and Tube for Water and Gas. — H. M. 

Stow, San Francisco, Cal. 

110,400.— Cooking Stove. — David Stuart and Lewis Bridge 

(assignors to Stuart, Peterson & Co.), Philadelphia, Pa. 

110,401. — Wheel Plow. — John H. Suydam, Atwater, Minn. 
110,402. — Seat Hinge eor School Desks and Settees. — N. 

O. Tiffany, Buffalo, N. T. 

110,403. — Bark Rosser and Breaker. — G. S. Tillinghast 

and J. W. Burdwin, Morrisvile, N. T. 

110,404. — Stone Channeling Machine. — F. C Treadwell, 

Jr. , New York city , and E. G. Lamson, Windsor, Vt. ; said Treadwell 
assigns to said Lamson. 

110,405. — Portable Drilling Tool. — Claus Van Haagen 

(assignor to himself and Anthony Van Haagen) Philadelphia, Pa. 

110,406. — Gear-Cutting Machine. — Claus Van Haagen (as- 
signor to himself and Anthony Van Haagen), Philadelphia, Pa. 

110,407. — Grooving Tool. — Claus Van Haagen (assignor to 

himBelf and Anthony Van Haagen), Philadelphia, Pa. 

110,408.— Silvering Glass.— H. B. Walker, New York city. 
110,409.— Scrubber and Mop.— W. P. Walker and E. H. 

Leseman, Toledo, Ohio. 



110,410. — IronhJ^ Table Bureaus. — Margaret White, Sara- 
toga Springs, N. Y. 
110,411. — Cotton Plow. — James Wiley, Warsaw, N. C. 
110,412. — Lock. — Horatio Willard, Evansville, Ind. 
110,413. — Chair. — J. C. Zimmerman, Thomaston, Ga. 



REISSUES. 



4,203. — Manufacture of Paper Pulp, from Straw, etc. 

— Asahel K. Eaton, New York city. Patent No. 41,982, dated March 22, 
1864. 

4,204. — Pump. — Chalkley Griscom, Lewis Griscom, and John 
P. Griscom, Mahanoy Plane, Pa.— Patent No. 95,222, dated September 
28, 1869. 

4,205. — Hasp for Trunk Locks. — Lous Hillehrand, Phila- 
delphia, Pa. Patent No. 94,111, dated September 21, i869. 

4,206. — Meter. — J. C. Horton, New York, and S. K. Hawkins, 

Lansingburgh, N. Y. , assignors to the Manhatten Meter Company.— 
PatentNo. 68,740, dated September 10, 1867. 

4,207. — Clock Case. — Elias Ingraham, Bristol, Conn. — Patent 

No. 3,850, dated Feb. 15, 1870. 

4,208. — Table Caster. — Division A. — Cyrus H. Latham (as- 
signor to Woods, Sherwood & Co. ), Lowell, MaBS.— Patent No. 104,743, 
dated June 28, 1870. 

4,209. — Cup for Casters, etc. — Division B. — C. H. Latham 

(assignor to Woods, Sherwood & Co.), Lowell, Mass.— Patent No. 104,743, 
dated June 28, 1870. 

4,210. — Material for Bearings and Packings. — Eliza D. 

Murfey (assignors to the Manhatten Packing Manufacturing Company), 
New York ciTy. -Patent No. 105,361, dated July 12,1870. 
4,211. — Fruit Jar — T. G. Otterson, Philadelphia, Pa., as- 
signor to S. B. Rowley. -Patent No. 36,853, dated November. 4, 1862; re- 
issue No. 2,977, dated June 9, 1868. 

4,212. — Wagon and Car Unloading Apparatus. — Noah 

Swickard, Galva, assignor by meBne assignments to Nicholas E. Phillips 
and John W. Cline, Knox county, 111.— Patent No. 83,005, dated October 
13, 1868. 

4,213.— Calendar Clock. — Wm. A. Terry, Bristol, Conn. — 

Patent No. 79,026, dated June 16, 1868. 

4,214. — Machine for Cutting Nails. — Alonzo P. Winslow, 

Cleveland, Ohio.— Patent 108,225, dated October 11, 1870. 



DESIGNS. 

4,522. — Fruit Jaii Clamp. — Peter John Biesenbacli. Roches- 
ter, N. Y. 

4,523. — Tuck Comb. — Elias Brown, Wapinger's Falls, N. Y. 

4,524. — Clock Case. — Robert Dunn, Brooklyn, N. Y., assignor 
to Waterbury Clock Company, Waterhury, Conn. 

4,.525. — Shirked Goods. — Ansel Hecht, New York city. 

4,526 to 4,528.— Woven Shawl Fabric — Joseph Hodgson 

(assignor to Thomas Dolan), Philadelphia, Pa. Three patents. 
4,529 to 4,530.— Type.— J. K. Rogers, Bi-ookline, Mass. Two 

patents. 
4-531. — Type. — Carl Schraubstadter, Brookline, Mass. 
4,532.— Woven Fabric— Royal C. Taft, W. B. Weedea, and 

J. W. Taft, Providence, R. I. 

4,533. — Medicine Dropper. — Henry A. Tweed, New York 

city. 
4,534. — Block of Soap. — Anthony Van Haagen, Philadelphia, 

Pa. , assignor to McKeone,A!an Haagen & Co. 



TRADE MARKS. 

L. Prescott, 



North Berwick, 



109. — Stove Polish. — James 

Me. 
110. — Tobacco. — R. R. Randolph, New York city. 
111. — Waterproof Goods. — Charles Toppan, Wakefield, s; i, 

Moses F.Winn,, Woburn, Mass. 

EXTENSIONS. 

Machines for Husking Corn. — Robert Bryson, of Schenec- 
tady, N. Y.— Letters patent No. 16,204, dated December 0, 1R:m:. 

Making Cast Steel. — John Neville, of Brooklyn, N. Y. — 
Letters patent No. 16,214, dated December !), 1S5(;. 

Machines for Forging Iron. — Silas S. Putnam, of Ne 

ponset, Mass.— Letters patent No. 16,186, dated December 9, 1S.J6. 

Securing Springs in Upholster?. — Wendell Wright, of 

Bloomneld, N. J.— Letters Patent No. 16,254, dated December 13, 1856. 

Machinery for Folding Paper. — (!. O. Crosby, of New 

Haven, Conn.— Letters Patent No. 16.266. dated December 23, 1856 ; reissue 
No. 3,687, dated October 26, 1869. 
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The value of the Scientific American as an advertising 
medium cannot be over- estimated. Its circulation is ten 
times greater than that of any similar )ournal now pub- 
lished. It goes nto all the States and Territories, and is 
read in all the princ pal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. He wants circulat on. 
If it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is orth $2.50 per line to 
advertise in one of thirty thousand. 

RATES OF ADVERTISING. 
Back Pnirc - - - - 1 "00 a line, 
Inside Page - - - 75 cents a line , 
for each insertion. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter-press. 




PETELER PORTABLE RAILROAD CO. , Contractors 
for excavatingand moving materials of all kinds ; man- 
ufacturers of Portable Cars, Tracks, etc., for Railroad 
Contractors and Railroad Companies. Office, 42 Broad- 
way, New Yo.rk. Illustrated Circularssent free on ap- 
plication. State RightB for Bale. 




rpo CONTRACTORS. — Superior 



Steam 



_ Dredges, Steam Hoisting Derricks, Upland Excava- 
tors, Stationary and Marine Engines.and all kinds of Ma- 
chinery, made to order, by the POUND MANUFACTUR- 
ING CO., Lockport, N. Y. 



THE PHRENOLOGICAL JOURNAL AND 



T 



_ LIFE ILLUSTRATED for 1871, S. R. Wells, Editor- 
devoted to Ethnology, Physiology, Phrenology, Psycholo, 
<0', Education, Art, Literature, with measures to Reform, 
Elevate, and Improve Jdankind, Physically and Mentally, 
contains: 

The Natural History of Man— Manners, Customs, Re- 
ligions and Modes of Life in different Tribes and Nationts 
Phvsiology— The Laws of Life and Health will be presen. - 
cd 'on strictly Hvgienic principles. Phrenology— The 
Brain and its Functions, the Temperaments, Location of 
the Organs, Choice of Pursuits, etc. Physiognomy— "with 
Signs of Character and how to Read Them/' The Human 
Soul. Psychology— Its Nature, Office, and Condition in 
Life and Death. Biography, with Portraits and Delinea- 
i ions of Character of "distinguished men. Marriage— the 
objects stated. All young people require instruction and 
direction in the selection of suitable companions. Phre- 
nology throws light on the subject. The Choice of Pur- 
suits— How to select that to which a person is best adapt- 
ed. " Let us put the right man in the right place. " 

Terms. —A new volume, the 50th, for 1871. Published 
monthly, in a new form, at $3 a year in advance; with Sci- 
entific American, $5. Sample Nos. sent first post for 30 
<-[s. AddreBBS. R. WELLS, No. 339 Broadway, New York. 







BEST HOLIDAY GIFT ! 

Webster's New Dictionary, 

WITH 3,000 ILLUSTRATIONS. 

In various Common and Elegant Bindings. Best gift to a 
pastor, teacher, child, friend, or one's sell ; of lasting value, 
bold by all Booksellers. A necessity for every intelligent 
family, student, teacher, and professional man. WhatLl- 
brary is complete without the best English Dictionary? 



W Vertical Corn Mills, 



AND 

COMBINED 



{iff GRINDING k BOLTING MILLS, 

Sfeflfo For Flour, Fine Meal, Spices, Drugs, c x - 
hlil.:j,.:.'m1 EDWARD HARRISON, New Haven, 



etc. 
.Conn. 



^OR MALLEABLE IRON CASTINGS, 

and Patterns for same, address 

McCONWAY, TORLEY & CO., 

869 Lib erty st. , Pittsburgh, Pa. 



The New York Ledger 

FOR THE NEW YEAR, 1871. 

THE GREAT FAMILY PAPER. 



We have just one rule in the conduct of the New York 
Ledges: it is, without regard to money or price, to pro- 
cure and publish *ie best matter that can be had in the 
world. 

Young men and young ladies will find the Ledger full 
of adTlceand instruction, especially intended for them, 
and which is calculated to influence, for good and for 
happiness, the whole future of their lives. 

It would be aB impossible for us to enumerate before- 
hand all the good things which we shall publish within the 
coming year, as for us to tell in advance what the weather 
will he for every day. 

Distinguished public men, including Foreign Ministers, 
Members of the Cabinet, and Senators in Congress, write 
for the Ledger. 

More money is spent upon the Ledger to makeita 
good paper than is spent upon any other paper in the 
world. 

More people take it and like it than ever took any other 
paper on this continent. 

It is so interestingthat families who once begin to take 
it can never bear to give it up ; and they always consider 
that the small price which it costB atf ords them more for 
the money than anything else that they buy. 

The Ledger Ib always full of life. "Nobody ever com- 
plains that even a single number is dull. 

It has the largest number of great and distinguished 
writers. 

It contains the purest, sweetest, and most delightful of 
love stories, striking narratives, and instructive biograph- 
ical and historical sketches. 

It has the moBt popular and carefully prepared collec- 
tion of scientific facts. 

All questions growing out of the domestic relations, 
lovers' quarrels, Taw and business matters, are regularly 
answered in its columns. A vast amount of useful infor- 
mation is given through this attractive department of the 

The principal Bishops, Doctors of Divinity, and Clergy- 
men, write for it. 

All the old writers— their names are familiar to the 
public, and it is needless to repeat them here— will con- 
tinue to write for the Ledger, for we pay them higher 
prices than any body else can afford to ; and we have en- 
gaged exclusively for the Ledger the very best and most 
popular of the rising authors. 

Go od as the Ledger has heretofore been, the volume for 
1871 will be better than any one ever yet published. 

The best that along experience enables ustoselect.and 
that money, without stint, can buy, will be constantly 
Bpread before the readers of the Ledger. 



OUR TERMS FOR 1871.— NOW IS THE TIME 
TO SUBSCRIBE. 

Single copies, $3 per annum ; four copies, $10, which is 
$2.50 a copy; eight copies, $20. The party who sends us 
$20 for a club of eight copies (all sent atone time), will 
be entitled to a copy free. Postmasters and otlierswho 
get up clubs, in their respective towns, can afterwards 
add single copies at $2.50. No subscriptions taken for a 
less period than one year. Canada subscribers must send 
twenty cents in addition to the subscription, to pay the 
American postage. When a draft or money order can 
conveniently be sent, it will be preferred, as it will pre- 
vent the possibility of the loss of money by mail. The 
postage on the Ledger to all parts of the country is only 
twenty cents a year, or five cents a quarter, payable at 
the office where the paper is delivered. 

33^" We employ no traveling agents. AddresB all com- 
munications to 

ROBERT BONNER, Publisher, 
Corner of William and Spruce sts., New York. 




THE ONLY FAMILY KNITTER MADE 
that fills the bill. Send for circulars and samples to 
LAMB KNITTING MACHINE MANUFACTURING: CO., 
Chicopee FallB, MaBS. 




M. T. BOULT'S 

PATENT 

Paneling, Carving, & 



Illustrated in Scientific. 
American, Dec. 3, 1870, 
manufactured by Burn- 
bam & Hyde.Battle Creek, 
Mich ; also, Barker's Ma- 
chine for FLUTINGBAL- 
ASTERS. TABLE LEGS, 
etc. E. P. HAMPSON, 
Agent, 38 Cortland street, 
New York. 



THE PATENT 
MAGIC GAS-FLAME 

EXPANDER 

is instantly applied to a common Gas 
Burner. 50 per cent more light from Same 
burner. 10 per cent less gas consumed. 
$2. 50 per day. Certificates at our office. 
Only a a few States South and West remain 
to be licensed to general agents. Exclusive 
control of territory granted. Circulars 
Bent on application. Sample Expander 
andBuRNER sent by mail for 50 cents. 

FISHER & CROOK, sole Manufacturers 
and Proprietors, 337 Broadway, N. Y. 




THE WORTH OF $20 FOR $7.50.— The 
X Christian Union, $3; Either of Harper's, $4 ; ^wre- 
nuiogical Journal, $3; Marshall's Washington. ■$ . an ,j 
"The Doctor," a Chromo, $5. The worth of $20 tor ' onlv 
$7 50. Send to S.R. WELLS, Publisher, 389 Broadway NY 
N.B. The Scientifc with the Phrenological Journal 
$5; or with all the above, $10. " ' 



SHAW'S COTTON 
SEED HULLEBS. 

RECEIVED FIRST PREMIUM AT 

AMERICAN INSTITUTE FAIR 18T0. 

PRICE of Plantation size REDUCED to 1160. 

DIAMOND BONE, OIL CAKE, AND 

GRIST MILLS. 

A complete PORTABLE 2-HORSE ENGINE 

AND BOILER for $250. 
Send for Circulars JEWELL & EHLENj 

93 Liberty street, New York. 



Premiums. 

r-l MITCHELL'S 

NON-EXPLOSIVE 

KEROSENE 

Cooking; Stove. 

3* One Stove in four draws a 
Lady's Gold Pen and 

Case. Price $700 

One Stove in six draws a 
Gentleman's Gold Pen 

__ and Case. Price 1000 

i^One stove in ten draws a 
Silver watch. Price . .15 00 
One Btove in fourteen 
draws a splendid silver 

watch. Price 2200 

Territory given away. Send for Illustrated circular. 
Address HENRYS. MITCHELL & CO., 

45 Winchester avenue, Chicago, III. 




Caloric Engines. 

1-2, 1, 2, AND 4 HORSE POWER. 
Prices $350, $330, $750, $950. 

ROPER'S NEW 

IMPROVED 




Upright Engine 



Runs still! 

Packings do not burn ! 
No water used ! 
Cannot explode ! 
No Insurance demand- 
ed! 
Not liable to get out of 
i^^gk order! 
WssJ0 Requires no skilled En- 
"""^ gfneer, and costs to 

run 25 cts. per day per 
horse power. 
ROPER C. E. CO. , 49 Cortlandt st. , N. Y. 



FOR SALE— An excellent AUTOMATIC 
STEAM FORGING HAMMER; takes steam at both 
ends of cylinder; weight of hammer-head six hundred 
pounds, with swages complete, all in fine order. Also a 
cast-iron Traveling Crane, sixteen feet radius, suitable 
for saU hammer or a small foundcry. Address H, Box 
1044, Baltimore P. O. 



d^O^t A WEEK. Local and traveling sales- 
*&&%} men wanted. Business light and honorable. 
No " Gift Enterprise," " Cheap Jewelry," or " Bogus 
Money " swindle. Address, inclosing stamp, 

R. H. WALKER, 34 Park Row, New York. 



A. S. & J. Gear & Co., 

BOSTON. —The Variety Machine we bought of you is the 
best one we ever saw. It works faBt and makes its work 
smooth. We would not be without it, if it cost twice the 
money. Persons do not know its worth until they use it. 
SHULTZ & GOBEL, Furniture Manufacturers. 
Chicago, 111.. Feb. 7,1869. 



THE PATENT BIRD SWING fits any cage, 
exercises birds, makes them healthy, and improves 
their singing. Sent postpaid for 25 cents. Address 

THOMAS H. BRADLEY, Washington, D.C. 

FOR SALE.— A Fifty H.P. Harrison Boiler, 
all complete, good as new ; been in use only three 
months. Price $90a Apply to 

NICHOLAS K. CONNOR, 152 Chamber st. 



^ppDE MAty. 




Union Emery Wheels 



Are guaranteed superior to any now 
in the market. 
Price List upon application. 

UNION STONE CO., 

S2Pemberton square, 
Boston, Mass. 



EYSPEPSIA: ITS VARIETIES, CAUSES, 
Symptoms, and Method of Treatment. By E. P. 
/ek, M.D. Paper, 50 cts. : muBlln, $1. 
Address MILLER, HAYNES & CO. , 



41 West 26th st, , New York. 



CEMENT. T S 



COPLAY CE- 

_ _ NT CO. will contract 

fdrfuture delivery. A stutjk always in store to fill orders. 
JOSIAH J. ALLEN, 4 South Del. ave. , Philadelphia, Pa. 



B 



URDON IRON WORKS.— Manufacturers 
. _ of Pumping Engines for Water Works, High & Low 
Pressure Engines, Portable Engines and Boilers, of all 
kinds, Sugar Mills, Screw, Lever, Drop, & Hvdraullc 
Presses. M aehinery in general. HUBBARD & WHITTA- 
KER, 102 Front st. , Brooklyn. 

WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines,Gray & Wood's Planers.Self-oiling 
Saw ArborB, and other wood working machinery. 

S. A. WOODS, < 91 Liberty street, N. Y. : 

Send for Circulars. \ 67 Sudbury Btreet, BoBton. 




PABKEB 

Punching: Presses 

With Patent Eccentric ad- 
justment, to raise andlow- 
er the punch. All power 
Presses, having an eccen- 
tric adjustment of the 
Punch, are infringements 
of our Patent. 

fl3r-Se-nd for Circular and 
copy of our Patent. 
PARKER BROS,, 

West Meriden, Conn. 
New York, 27 Beekman st. 



THE Eccentric Ring in the Parker Press, 
referred to above, is keyed to the shaft and revolves 
with It, while mine is not fastened to the shaft, and does 
not revolve with it. To adjust the punch in the Parker 
Press, the stroke is changed, but not in mine; Parker 
does not make presses after this patent referred to, but 
mine. Be not deceived. 

N. C. STILES. 



AnniO' SAFETY HOISTING 

U 1 JLD Machinery. 

OTIS, BROS. & CO. 

Nc. 309 BROADWAY, S EW YORK. 



ttQjfiK TO $250 PER MONTH, every- 
" *""^ t np I t) where. male and female, to introduce the 
» GENUINE IMPROVED COMMOU-SENSE FAMI- 
wrf r LY SEWING MACHINE. Tffla Machine will stitch, 

""Them, fell, tuck, quilt, cord, braid, and embroider 
~~*^~* in a most superior manner. Price, only $15. Fully 
', licensed and warranted for Ave years. We will pay 
[ $1,000 for any machine that will sew a stronger, 
r r ■■ " ' ■< more beautiful, or more elastic seam than ours. It 
makes the "Elastic Lock Stitch." Every second 
a - 3 stitch can be cut, and still the cloth cannot be pulled 
H — ' apart without tesiring it. We pay Agents from $7 
g^J to $250 ner month and expenses, or "a commissio 
. , . ,j from which that amount can be made. Address 
ct - 3 SECOMB & CO., 

j-a^ Boston, Mass. : Pittsburgh, Pa. ; St. Louis, Mo., 
i- 5 "- Chicii^o, 111. 



I HOWARD. THORN DIKE &.Co. BELFAST. 



PATENT BANDSAW MACHINES of the 
most improved kinds, of various sizes, to saw bev- 
el as well as square, without inclining the table, by FIRST 
& PRYIBIL, 452-456 Tenth ave., New York. Price. $250 
$275, $350, and $400. At present, Oct. 16, there are in op- 
eration, in this city alone, 88 of our machines. Send lor 
Circular. Manufacture also, an improved saw-flling ap- 
paratus, price, $30. Have also on hand a large stock ot 
best French Bandsaw Blades. 



CHEATING FACTORIES. 




m 



WESlSfcO^" 



Newspaper 
Advertising. 

ABook of 125 closely printedpages, lately issued, con- 
tains a list of the best American Advertising Mediums 
giving the names, circulations, and full particulars con- 
cerning the leading Daily and Weekly Political ana Fam- 
ily Newspapers, together with all those having large cir- 
culations, published in the interest of Religion, Agricul- 
ture, Literature, etc. , etc. Every Advertiser, and evory 
person who contemplates becoming such, will find tins 
book of great value. Mailed free to any address on re- 
ceipt of 25c. 

GEO. P. ROWELL & CO., 

Publishers, No. 40 Park Low, isYw York. 

The Pittsburgh (Pa.) Leader, in its issue of May 21), 1*.V|0 
savs : 

" The firm of G. P. Rowell & Co. , which issues tnis in- 
teresting and valuable book, is the largest ana best Ad- 
vertising Agency in the United States, and we can cheer- 
fully recommend it to the attention of Ui»se who desire to 
advertise their business scientifically and systemat- 
ically in such a wav: that is, so as to secure the larg- 
est amount of publicity for the least expenditure o 
money." 



WOOD-WORKING MACHINERY GEN 
ei-ally. Specialties, Woodworth Planers find Rich 
ardson s Patent Improved Tenon Maenims. Nos. 24 and 
26 Central, corner Union st. , Worcester, M;.hS. Ware- 
rooms 42 Cortlandt st. , \ew Yoik. 

WITiIERBY Kl'GG, & RICHARDSON. 



Canadian Inventors, 

Under the new Patent Law, can obtain patents on the 
same terms as citizens. 
For full particulars address 

iUUXN & CO.. 
37 Pavlc Itow, New York. 

SILICATE OF SODA, IN ITS VAKIOTS 
forms, manufactured as a specialty, bv Philadelphia 
yuartz Co. ,78-3 South 2d St., Philadelphia, Pa. 
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BAIRD'S 

Industrial 

LITERATURE. 

LIST NO. 1. 



Arlot.— A Complete Guide for Coach Painters. 

ByM.Arlot. fimo.' (Nearly ready.) 

Armengaud, Amoroux, and Johnson. — The 
Practical Draftsman'* Book of Industrial Design, and 
Machinists' and Engineers' Drawing Companion. Il- 
lustrated by 50 folio steel plates and 50 wood cuts. 
Newedition. 4to 110 00 

Arrowsmith. — Paper Hangers' Companion. By 
James Arrowsmith. 12mo $1 25 

Baird.— The American Cotton Spinner, and 
Manager's and Carder's Guide. By Robert H. Baird. 
12mo •*! 5° 

Baird.— Standard Wages Computing Tables. 
By T. Spangler Baird. Oblong folio $5 '00 

Baird. — Protection of Home Labor and Home 
Productions necessary to the prosperity of the Amer- 
ican Farmer. By Henry Carey Baird. 8vo 10c 

Baird. — The Rights of American Producers, 
and the Wrongs of British Free Trade Revenue Re- 
form. By Henry Carey Baird 5c 

Baker. — Long-Span Railway Bridges. — By B. 
Baker. 12mo $3 00 

Bakewell. — A Manual of Electricity, Practical 
and Theoretical. By F. C. Bakewell. 12mo $2 00 

Benrose. — Manual of Wood Carving. By Wm. 
Benrose, Jr. With 128 Illustrations. 4to $3 00 

Bicknell's Village Builder. 55 large plates. 

4to - $10 00 

Bishop. — A History of American Manufactures. 
By J. L. Bishop, Edw. Young, and E. T. Freedley. 
3vols. 8vo. Xmor $12 00 

Blenkarn. — Practical Specifications of Works 
executed in Architecture, Civil and Mechanical En- 
gineering, and in Road Making and Sewering. By 
JohnBlenkarn. 15 folding plates. 8vo $9 00 

Blinn. — A Practical Workshop Companion for 
Tin, Sheet Iron, and Copperplate Worker. By Leroy 
J.Bllnn. 100 Illustrations. 12mo $2 SO 

Booth. — Marble Worker's Manual. By M. L. 
Booth. 12mo $1 50 

Booth and Morfit. — The Encyclopedia of Chem- 
istry, Practical and Theoretical. By James C. Booth 
and Campbell Morflt. Illustrated. 8vo $5 00 

Bowditch. — Analysis, Technical Valuation, 
Purification, and 'Use of Coal Gas. By Rev. W. R. 
Bowditch. Illustrated. 8vo $6 50 

Box. — Practical Hydraulics. By Thomas Box. 
12mo $2 00 

Box. — A Practical Treatise on Heat. By Thos. 
Box. Illustrated by 14plates. 12mo $4 25 

Buckmaster. — The Elements of Mechanical 
Physics. By J. C. Buckmaster. Illustrated. 12mo $1 50 

Bullock. — 1 he American Oottage Builder. By 
John Bullock. 75 engravings. 8vo $3 50 

Bullock. — The Rudiments of Architecture and 
Building. By John Bullock. 250engravings. 8vo..$3 50 

Burgh.-— Practical Illustrations of Land and 
Marine Engines. By N. P. Burgh. Illustrated by 20 
plates, double el ephant folio $21 00 

Burgh. — Practical Rules for the Proportions 
of Modern Engines and Boilers for Land and Marine 
Purposes. By N. P. Burgh. 12ino $2 00 

Burgh. — The Slide Valve Practically Consid- 
ered. ByN. P. Burgh. Illustrated. 12mo $2 00 

Byrn. — The Complete Practical Brewer. Bv 
M. LaFayette Byrn, M.D. Illustrations. 12mo...$l fe 

Byrn — The Complete Practical Distiller. By 
M. LaFayette Byrn, M.D. Illustrated. 12mo $150 

Byrne. — Handbook for the Artisan, Mechanic, 
and Engineer. By Oliver Byrne. 185 wood engrav. 
ings. 8vo $5 00 

Byrne. — Bocketbook for Railroad and CivV 
Engineers. By Oliver Byrne. 18mo. Tucks $1 7 m 

Byrne. — The Essential Elements of Practical 
Mechanics. By Oliver Byrne. illustrated. 12mo..$3 6S 

Byrne. — The Practical Model Calculator. By 
Oliver Byrne. 8vo $4 50 

Byrne. — The Practical Metal Worker's Assist- 
ant. 592 engravings. 8vo $7 00 

Cabinet Makers' Album of Furniture. 48 
plates. Oblong $5 00 

Campin. — A Practical Treatise on Mechanical 
Engineering. By Francis Campin. 29 plates. 100 
wood engravings. 8vo $6 00 

Campin. — The Practice of Hand-turning in 
Wood, Ivory, Shell, etc. By Francis Campin. 12mo $3 00 

Camus. — A Treatise on the Teeth of Wheels. 
By M. Camus. 40 plates. 8vo $3 00 

Capron de Dole. — Dussauce. — Blues and Car- 
mines of Indigo. By Prof . H. Dussauce. 12mo..$2 50 



VW The above or any of my Books sent by mail, free of 
postage, at the publication prices. My new revised and 
enlarged Catalogue of Practical and Scientific 
Books, 82 pp. 8vo, now ready, complete to Dec. 15, 1870, 
will be sent, free of postage, to any one who will favor me 
with his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 Walnut St., Philadelphia, Pa. 



LIVE 



No 
MECHANIC 



Can afford to be without some of 

BAIRD'S 




FOR PRACTICAL MEM". 

My new and enlarged Catalogue of PRACTICAL 
AND SCIENTIFIC BOOKS, 82 pages, 8vo., will be 
sent, free of postage, to any one who will favor me 
with his address. 

HENKY CAKEY BAIRD, 
Industrial Publisher, 406 Walnut St., 
Philadelphia. 



M 



ILLER'S FALLS CO. Manufacture Bar- 
ber's Bit Brace, No. 87 Beekman st. , New York. 



AMERICAN FAMILY 

(KNITTING MACHINE GO. 

J Boston, Mass,, and St, Louis, Mo. 




'Addnsi American Knitting Machine Co 



»\ 



.Boston, Mass., or St, JJouis, M.O. 




TO TANNERS & CURRIERS 
trx: PRINDLE 

Agricultural Steamer 

Is in use by many of your trade in winter. 
Circulars sent free. 

Prize Essays on Cooked and Cooking 
Food tor Stock, a book of 64 pages, for- 
warded on receipt of ten cents. 

BARROWS, SAVERY& CO., 
Cor S. Front and Reed sts., Philadelphia. 




Independent Steam 

BOILER SUPPLY, 

OR 

Feed Pump, 

RELIABLE FOR 

HOT OR COLD WATER. 

Circulars sent free. COPE & CO.. 

No. 118 East 3d St., Cincinnati, Ohio. 



REYNOLDS' PAT. FRICTION 





Have no equal for all heavy and rapid hoisting; adapted 
for the use of Mines, Inclined planes, Ships, Docks, etc. 
All Bizes on hand. 

Reynolds' Improved MINING PUMPS, specially de- 
signed for Mine Draining; adapted to any depth, quanti- 
ty, or location. Made to order. 

Improved WOOD -LINED SHEAVES for wire rope. 
Also, Machinery for transmission of power to great dis- 
tances by means of Wire Rope. 

DELAMATER IRON WORKS, 

Foot West 13th street, New York. 



estb. ENOCH MORGAN'S SONS 1809. 

SAP OLIO, 




For General 

Household Purposes. 

IS BETTER AND CHEAPER THAN SOAP. 



M 



ASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 

Providence, R. I. Agents, R. BROOKS & CO. , 128 Ave. 

D, New York ; TAPLIN, RICE &, CO. , Akron, Ohio. 



IMPORTANT 

TO MACHINISTS.— The Best Metal for all 
Machine Uses is the MARTIN STEEL, made by 
The New Jersey Steel and Iron Co., Trenton, N. J. 
This Bteel is made by an entirely different process from 
any other, and is tougher than wrought iron. It can be 
turned without annealing, being entirely free from hard 
spots. Every one who uses it pronounces it just what 
they have long wanted, for a multitude of UBes, such as 
Crank Pins, Lathe Spindles and Screws, Cotton Machine- 
ry Rollers, Saw and Fan Spindles, etc., etc. Also, par- 
ticularly adapted for Firebox Plates. Prices low. Send 
for further information, or a sample, stating use to which 
it is to be applied. 



PLATINUM. 



H.M.RAYNOR, 

25 Bond St., N. Y. 



Fall in Gold. 

EW ARRIVAL OF STUBS' FILES, 

Tools, Steel, and Wire, which we offer at largely re- 
duced prices. Send for Catalogue and Price List, to 
A. J. "WILKINSON* CO. 2 Washington Bt.,Bostsn. 
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Niagara Steam Pump. 

CIIAS. B. HARDICK, 

Adams st. , Brooklyn, N. T. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for all large Corporations 
and Manufacturing concerns— capable of controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston Masss. 
N. B.— This detector is covered by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



I 



V| WROUGHT 
IRON 

Beams&G/rders 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrought -iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, %ve are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph uddress 
the Union Iron Mills, Pittsburgh, Pa. 

NIVERSAL COMBINATION.— Fourteen 
useful instruments in one : Button-hole Cutter, Work 
Holder, Tape Measure, Knife- Seldom, and Pencil Sharp- 
ener, Mirror, Emery, Kipper, Glass Cutter, Needle Thim- 
ble, Crotchet and Spool Cases. Active Agents wanted. 
Rapid sales. Large profits guaranteed. Sample instru- 
ment, by express, $1. Bv mail, prepaid, $1 '50. All wit t- 
ng lively business address J. H .MARTIN, Hartford, N.Y. 



$75 



Per week easily made by Agents. Ad 
dress Sage Mant'r Co. . Cromwell, Conn. 



PATENT RIGHTS SOLD 01 COMMISSION. 

By E. E. ROBERTS & CO., Consulting Engineers, 15 Wall St., N. Y. Send Stamp for Circular. 




CHARLES A. DANA, Editor. 



A Newspaper of the Present Times. 

Intended for People Nowon Earth* 

Including Farmers, Mechanics, Merchants, Professional 
Men, Workers, Thinkers, and all Manner of Honest 
Folks, and the Wives, Sons, and Daughters of all such. 

ONLY ONE DOLLAR A YEAR ! 

ONE HUNDRED COPIES FOR 850, 

Or less than One Cent a Copy. Let there be a $50 Club 
at every PoBt Office. 



THE SEMI-WEEKLY SUN, *3 A YEAR, 

of the same size and general character as the THE 
WEEKLY, bnt with a greater varietv of miscellaneous 
readlne, and furnishing the news to its subscribers with 
greater lreshness. because It comes twice a week in* 
etead of once only. 

THE DAILY SUN, $6 A YEAR. 

A preeminently readable newspaper, with the largest 
circulation in the world. Free, independent, andfear- 
lessinpolitics. All the news from everywhere. Two 
cents a copy ; by mall, 50 cents a month, or $6 a year. 

For Terms to Clubs, and Specimens, address 
I. W. ENGLAND, Publisher, Sun office. New York. 



STEAM Gages, large assortment, self -testing, 
& original Ashcroft steam gage. E. H. Ashcroft.Boston. 



AGENTS WANTED— ($225 A MONTH) 
by the AMERICAN KNITTING MACHINE CO., 

Boston, Mass. , or St. Louis, Mo. . t „ ^^ 



L.W.Pond's New Tools. 

NEW AND IMPROVED PATTERNS— 
Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear and Bolt Cutters, Punches and Shears for 
Iron. Office 



98 






98 E 



Liberty st. , New York. "Works at Worcester, Mass. 



MODELS, PATTERNS, EXPERIMENTAL, 
and other machinerv, Models for the Patent Office, 
built to order by HOLSKE MACHINE CO. , Nos. 528, 530, 
and 532 Water st. , near Jefferson. Refer to Scientific 
American office. 14 tf 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon said Patent 
will be severely dealt with. N. C. STILES, 

Mlddletown, Conn. 



Agents! Read This! 

WE WILL PAY AGENTS A SALARY 
of $30 per week and expenses, or allow a large 
Commission, to sell our new and wonderful inventions. 
Address M. WAGNER & CO. , Marshall, Mich. 



1832. 



SCHENCK'S PATENT. 



1870. 



Woodworth Planers. 

And Re-Sawing Machines, "Wood and Iron "Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK & 
SON , Matteawan, N. T. , and 118 Liberty St. , New York. 



1 



ANTED— AGENTS, $20 PER DAY, TO 

sell the celebrated HOME SHUTTLE SEWING 
MACHINE. Has the under-feed, makes the "lock 
stitch" alike on both sides, and is fully licensed. 
The best and cheapest Family Sewing Machine 
in the market. AddresB 

JOHNSON, CLARK & CO. , 
Boston, Mass. ; Pittsburgh, Pa. ; Chicago, 111. , or 
St. Louis, Mo. 



Milling Machine, 

INDEX, STANDARD, UNIVERSAL, AND 
HORIZONTAL— The largest variety to be found in 
the country, on hand and finishing. Workmanship, Ma- 
terial, and Design unsurpassed. Machines on exhibi- 
tion at Fair of American Institute. UNION VISE CO. 
OF BOSTON. Office 80 Milk st. Works at Hyde Park, 



THE WAKEFIELD EARTH CLOSET 

Is by all Odds 

The most complete and perfect yet invented. Its inter- 
nal mechanism is so simple, and at the same time so ef- 
fective, that we pronounce it perfect. Send for one de- 
scriptive pamphlet, or call and see the commodes at the 
office of the Company, 36 Dey st., New York. "" — 



will secure by re- 
turn mail copies of the 
' attractive, and most 



ONE DIME Ti 

BRIGHT SIDE, the cheapest, most e 
popular young people's paper in the world (all stories 
complete), worth three times the money. Splendid pre- 
miums, and large cash commissions to agents. Ordei 
at once. 

JOHN B. ALDEN & CO. , Publishers, Chicago, 111. 



EVERY MAN HIS OWN PRINTER. 

With one of our presses, and the material accompany- 
ing it, every man can do his own printing, thus saving 
much time and expense. Circulars containing full infor- 
mation aboutthese presses, prices, recommendations, &c. , 
mailed free on application. Specimen-hooks of types, 
cuts, borders, &c, 4c, 10 cents. ADAMS PRESS CO., 
53 Murray street, New York. 



f CINCINNATI BRASS WORKS. — Engi- 
J neers and Steam Fitters' Brass Work, Best Quality 
very Low Prices. F. LUNKENHEIMER, Prop'r. 



WATER POWER for Rent or Sale.— The 
Ousatonic Water Co. offer fine Mill Sites, perma- 
nent Water Power, and unsurpassed facilities to manufac- 
turers*; only 3 hours from New York, with rail and water 
communication. Address Ousatonic Water Co. .Derby, Ct. 



YOUNG FOLKS' RURAL, largest and 
I h andsomest young folks' paper. Greatest success ! 
Best stories and pictures. Splendid Cash Pay to Agents 
or whole amount returned in watches, muBical instru- 
ments, jewelry, etc. $1 ■OOperyear, samples 10 cents. Ad- 
dress H. N. F. LEWIS, Pub. Western Rural, Chicago. 



AT. Roller Chafe Iron for Carriages. Send 
for circular. D. W. Storer Bangor, Me. 



d^OAa day to Agents ; 15 new articles, staple 
CtP^ly as flour. Samples free. C.M.LInlngton, Chicago. 



Andrew's Patents. 

Noiseless, Friction fcirooved, Portable, and 
Warehouse Holsters. 

Friction or Geared Mining & Quarry Holsters. 

Smoke-Burning Safety Boilers. 

Oscillating Engines, Double and Single, 1-2 to 
■ 100-Horse power. 

Centrifugal Pumps, 100 to 100,000 Gallons 
per Minute, Best Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 



out injury. 

-/ht. Simp! 

Send lor Circulars 



All LiKb 



imple, Durable, and Economical. 



WM. D. ANDREWS & BRO. , 

414 Water street, New York. 



Best In the World — O-OQO 
SSent on trial— See large ■P-""" 

Put and terms in Scientific American. Oct. 1st, 1870. 



MACHINERY 



NEW andtd-HAND.- 

Send for Circular. Chas.PLACE 
I &CO., 60 Vesey st. , New York. 



1QO^ USE THE VEGETABLE 1 Q7H 

lOiiO PULMONARY BALSAM. lO I \J 

The old standard remedy for Coughs, Colds, Consump- 
tion. "Nothing Better. '* Ctttlbk Bros. & Co. , Boston. 

$15,000 A YEAR. 

WANTED— AGENTS— 
To sell the Universal Sewing Machine, size, 12-in. 
long by 8 in hight, of great capacity and durablllty.works 
on a new principle. Price, complete, $15, sent C.O.D. 
UNIVERSAL S. M. CO., 
58 Bromfield street, Boston, Mass. 



8 O'CLOCK. 



P. BLAISDELL & CO., 

BUILDERS OF A NEW PATTERN 12-in. 
Swing Lathe, designed for Sewing Machine Works, 
the " Blaisdell " Patent Drill Presses and other first-class 
Machinists' Tools, Jackson street, Worcester, Mass. 



THE WOODWARD STEAM-PUMP MAN- 
UFACTURING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam, Water, and Gas Fittings of all kinds. Also 
Dealers in Wrought-iron Pipe.Boiler Tubes, etc. Hotels, 
Churches, Factories, & Public Buildings heated by Steam, 
Low Pressure. Woodward Building, 76 and 78 Center st. , 
cor. of Worth st. (formerly of 77 Beekman st. , N. Y. All 
parties are hereby cautioned against infringing the Pat. 
Right of the above Pump. G. M. WOODWARD, PreB't. 




^jiNaLED 




"IT STILL WAVES," Rich. ILira and Itac? ad BTer. 8 large pages, Lt dgir aizo. 40 
olumoa of charming Tales, Sketch.*, Wit, Hnmor, Fun. Quacks, Hwahupi an<! Swin- 
lleri exposed. 200 Swindlers "ventilated" Ln 1870. It ia a paper for LIVE people. It 
"wbtb^" tat all. Established 1863. It is NOT a HEW paper. It belong" to no fret or 
laity. It Is reliable, fearlcan, and trntbrul— a paper for ALL. There in nothing like ' 
SVEST Biibscriljer will rMfli».in(.OBtod on toller i - "" """"^ ' 

rra.mg. "PIONEERS OF AMERICA," _ 

ostitis 81000 to engrave. NOW IS THE TIME. 

till* paper a whole fear, and ft.'! encrning frrc oratii 
_ /\,I_.__ ....... _ a ,..., t, ,. ji iludlilei ft. 11. 



roller and prepaid, the NEW and eoperb «a- 
jne-and-a-half test by two feet In size, and 



lad prepuidi 






/dl^u. 



ir Spangled Banner, 



$10 MADE FROM 50 CENTS ! 

SOMETHING urgently needed by every- 
body. Call and examine, or Samples sent (postage 
paid) for Fifty Cents that retail easily for Ten Dollars. 
R. L. WOLCOTT, 181 Chatham Square, N. Y. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest Improved Patent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash, 
and molding. Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws.Railway, Cut-»ff, and Rip-saw Ma- 
chines, Spoke an* wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st. , New York. 17 1 



ROBERT McCALVEY, Manufacturer of 
HOISTING MACHINES AND DUMB WAITERS. 
602 Cherry street, Philadelphia, Pa. 



PORTABLE AND STATIONARY STEAM 
Engines and Hoisting Engines. A good article at 
low prices. Every machine warranted. Send for de- 
scriptive Price List. H. B. BIGELOW & CO. , 

New Haven, Conn. 




„T ECOUNT'S PATENT 

A-d HOLLOW LATHE DOGS 
AND CLAMPS.-A Bet of 8 Dogs 
from % to 2- in. , inclusive, $8. A 
set of 13 from % to 4- in. , $17 -SO. 
Five sizes Machinists' Clamps, 
from 2 to 6-ln. , inclusive, $11. 
Send for Circular. 

C. W. LeCOUNT, 

South Norwich, 

Conn. 




PORTABLE STEAM ENGINES, COMBIN- 
ingthe maximumof efficiency, durability and econ- 
omy, with the minimum of weight aid price, Th ey are 
widely and favorably known, more than 750 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars Bent on application. Address 

J. C. HOADLEY & CO. , Lawrence, Mass. 
46. Cortlandt st. , New York. 



T> TTTV/TT) CI — For Description, Price 
XT U 1VJLJL IO» Lists, etc., of the Best Centrifu- 
gal Pump ever invented, with Overwhelming Testimony 
in its favor, send for new illustrated pamphlet (36 pp.) to 
Messrs. HEALD, SISCO & CO. , Baldwinsville, N. K. 



QHINGLE AND HEADING MACHINE— 

O Law's Patent with Trevor & Co. 's Improvements. 
The Simplest and Best in use. Also, Shingle, Heading 
and Stave Jointers, Equalizers, Heading Turners, Planers 
etc. Address TREVOR & CO. , Lockport, N. Y. 



THE NORTHAMPTON HAND PEGGING 
Machine Co. . having ample facilities in connection 
with the manufacture of their machine, would like to 
engage in the manufacture of some light machine, or any 
small article of iron work for patentees or others. The 
best of reference given and required. D. C. ROGERS, 
Treasurer. Northampton, Mass. , Nov. 22, 1870. 



"D'PTr^TTQl THE HOTCHKISS 

JDXV X \J JVlJ" Brick Machine makes 20,000 
bricks a day, which can be hacked immediately. It Is 
simple, cheap, and durable. For making DRAIN" TILE it 
is unrivaled. Can be seen working at Company's yard, 
Ridgefleld, N\ J. State, County, and Yard Rights for 
sale. Address FERRY FARM BRICK WORKS, (Room 
7) No. 19, Cliff st. , New York. 



SCROLL SAW. — McChesney's, Patented 
Marchl6thandNov. 1st, 1870. FirstPrize Fairs Am. 
Institute, 18(i9 and 1870, and Virginia State Fair, 1869. 
Send for circular and price. A\ 'anted— Parties to manu- 
facture on royalty, or would sell patent. 

THOS. L. CORNELL, Derby, Conn. 



VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, without using 
drugs. For circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell, Conn. 



LATHE CHUCKS— HORTON'S PATENT 
from 4 to 36 inches. Also for car wheels. Address 
E. HORTON & SON, Windsor Locks, Conn. 



©1871 SCIENTIFIC AMERICAN, INC. 



H 



Jfaetitfffc %mti&tm. 



[January i, 1871. 



Subscribers— Who wish to have their vol- 
umes bound, can send them to this office. The charge 
for binding is $1 "50 per volume . The amount should 
be remitted in advance, and the volumes will be sent 
as soon as they are bound. 



%&Xf?xti$nM\xi$. 



Advertisements will be admitted on tins page at therate of 
$1*00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement, as the letter-press. 



The Bee-Keepers' Journal 



NATIONAL 




AND 

AGRICULTURIST. 
SAMPLE COPY SENT FREE, or 
Thkee Months of 1810 for Ten 
Cents; or Four Months Free 
to new subseibers for 1871, and 
Two Fine Engravings, or choice 
of a Book, from " Book List," free 
to each subscriber. 
The Journal and National Agriculturist is a 
arge, illustrated, double-quarto, forty-column paper, 
containing Five Departments, viz : Bee Keeping, Agri- 
culture, Home and Fireside, Ladies' and Youths' Depart- 
ments, mating it the cheapest and best Agricultural 
and Family Paper In America, for only 81-00 a year. 

WANTED— Agents everywhere, old or young, men 
or women. Five commissions given in the five branches 
of our business. Two ten per cent allowances to pay 
traveling expenses. Most Bee-keepers and Farmers will 
join a club lor the Journal at $1 a year, with the induce- 
ments of four months free and two Portraits or a Book 
included, and yet we pay Agents a Liberal Commission, 
in cash or premium, in every branch. 

ONE YEAR FREE to the Agent sending us three new 
subscribers; or free and valuable premiums from the 
'■ Premium List," (or 25 per cent cash) to Agents sending 
clubs of tenor more subscribers; or one year free with 
the Phrenological Journal and Packard's Monthly 
(price $3), for $3; or the Rural New Yorker ($3) for 
§3.25; or the American Agriculturist ($1.50) for §2; or 
with any other valuable paper, as per our Clubbing List 
with the principal papers in the United States. 100 PA- 
PERS AT CLUB RATES. All explained In Sample Copy 
free. Address H. A. KING & CO., 

240 Broadway, New York. 



WATER-PROOF 

BUILDING PAPER 

For Roofing, Sheathing, Ceilings, Oil-cloths, Shoe Stiff - 
enings. Tags, Trunks, Cartridges, Blasting, Pass-book 
Covers, Grain and Flour Bins, etc. , for sale oy 

HUNTER A POSTLEY, 
Paper Warehouse, 59 Duane st. , New York. 

gjfy^liH' T> EST DAMPER REGULATOR 

nfeiiiriviV I> for Steam Boiler. Send for Circulars- 
AgentsWanted. MURRILL & KEIZER, Baltimore, Md. 



"Buckeye" Hominy Mill. 

IN THE WORKING OF THIS MILL THE 
Corn requires no preparation except shelling. It has 
a regular feed and discharge, and needs but little atten- 
tion. It is complete in itself. Hominy can be made 
from common as well as flint corn. It occupies very lit- 
tle room, and anymiller can work it. There is nothing a 
miller can manuiacture to a better profit than Hominy. 
Sentlfor Circulars. BALTIMORE PEARL HOMINY CO., 
Baltimore, Md. , Sole owners of Patent. 



THREE SPOKE MACHINES, and other 
Machinery (all first class) for manufacturing Spokes, 



for sale at low figures, by 
Gil 



FFORD BROS., Hudson, N.Y. 



Large Machinists' Tools, 

And a lot of other Machinery, for sale cheap. Send' for 
Circular. GEO. T. MoLAUTHLIN & CO., 

120 Fulton St., Boston, Mass. 



Swain Turbine. 



"OnrLow-WaterWheelfrom this on" 

WILL DO TEN PER CENT MORE WORK 
on small streams, in a dry season, than any wheel 
ever invented. Gave the best results, in every respect, at 
the Lowell Tests. 

For Report of tests at Lowell, with Diagrams and Ta- 
llies of Power, address 

THE SWAI1V TURBINE CO., 

North Chelmsford, Mass. 






Secondhand Machinery. 

-I r SLIDE LATHES, 11 IRON PLANERS 
Xt) 5 Holt Cutters, SShapers, 4 Upright Drills, 2 Gear 
Cutters, 4 Punching Machines, 1 Slotter, 800 pr. Shafting, 
Pulleys, etc. , at a great bargain. Address 

CHAS. H. SMITH, 135 North 3d St., Philadelphia. 



SECOND-HAND 

Wood-Working Machines. 

Q FLOOR-BOARDING PLANERS, 3 Sur- 
f ) facers, 2 •aniel's Planers, 1 Grey & Woods Planers, 3 

Tenoning Machines, 3 Molding Machines, 2 Hub Mortisers, 
3 Spoke Lathes, 1 Throater,l Spoke Planer, etc., at low 
prices. Address CHAS. H. SMITH. 

133North3d st. , Philadelphia. 



DRILLS 



DIAMOND POINTED 
STEAM DRILLS. 

FOR ALL KINDS OF ROCK DRILLING, 
Mining, Quarrying, Tunneling, Railroad Grading, 
Well Boring, Prospecting, etc. Fifty to Seventy- Ave per 
cent of cost and time of hand labor saved. " Test Cores," 
in form of solid cylinders of rock or mineral taken out 
of mines from any depth not exceeding one thousand feet, 
showing true value, stratification, etc. No percussion. 
Never .require sharpening. FIRST PREMIUMS awarded 
in both American and Europe. Illustrated Circulars sent 
on application. Beware of infringements. 

SEVERANCE & HOLT, 

Proprietors and Manufacturers, 

Oilice 16 Wall st. , New York. 




Water Wheels. 

ARREN'S 



w 



NEW GRADUATING TUR- 
BINE. 
Wherever tried no others areused. Send 
for circular of 1870. A. WARREN, Ag't. 
31 Exchange st. , Boston, Mass. 



THE 



Allen- Engine Works, 



THE ALLEN ENGINE. 



Fourth avenue and 130th and 131st sts. 
Manufacturers of 



New York city 



Porter's Governor, 

The Allen Boiler, and 

Standard Straight Edges, Surface Plates, and 

Angle Plates. 

Four flrstpremiums were awarded to us at the Fair of 
the American Institute, 1870. 
Send for our illustrated circular. 



Pure Para Rubber 

7ALTES AD SHEET RUBBER, 

Vulcanized and prepared with "Carbolic Acid," to pre- 
vent decomposition and oxidation. By this process we 
produce a finer quality of valve gum than has Heretofore 
been offered. Valves cut for immediate delivery, or 
molded as ordered. Price list and further information 
furnished on application to the 

GUTTA-PERCHA & RUBBER MANUFACTURING CO. , 
9 and 11 Park Place, New York. 
P. O. Box 485. 



SHIVE PATENT 

STEAM ENGINE GOVERNOR. 

with Automatic Stop, superior to all otners. Send 

for reduced price lists. 

A. B.LAURENCE, Gen'l Agent, S8 Cortlandt St., N. Y. 



ENGINES, 

Tools, Machinery, etc, 

FOR SALE 

AT 

THE NOVELTY IRON WORKS, 

FOOT OF EAST 12TH St., N. Y. 

EMBRACING 

ENGINES, PLANERS, LATHES, 

SMITHS' AND BOILER MAKERS' TOOLS, 

And Machinery and Patterns of the most approved kinds, 
etc. , etc. Also, 

6 HIGH-PRESSURE ENGINES, partly finished. 

2 STEVENSON'S PAT. TURBINE WATER WHEELS, 
66- in. diameter, and 

MARINE BEAM ENGINE, 66-in. by 10-ft. stroke. 

JNO. S. SCHCIiTZE, 

Receiver ot the Novelty Iron Works. 
US* Send tor Catalogue. 
New York, Oct. 29, 1870 



HARD WOOD HOARDS 

and Spanish Cedar 

FOR CIGAR BOXES, 

And a large and magnificent assortment of 

VENEERS, 

Comprising everything in their line, both Foreign and 
Domestic, to which they invite the special attention of all 
dealers. Send for Catalogue and Price List. 

GEO. W. READ & CO., 



Factory 



i 291 Monroe st. I 
i 898 Madison st. J 



16 , 170, & 172 

Center street. 



AS. & J. GEAR & CO., Boston, furnish 
• every description of Wood and Iron Working 
Machinery and Supplies. The best in use, regardless of 
maker, at lowest possible rates. 



O ELECTED Sperm Oil.— Warranted strictly 
O Pure. For Sewing Machines and all fine machinery 
nbottles, cans, bbls. .casks. W.F.Nye,NewBedford,Mass. 



M 



SAW MILLS. 

ORRISON & HARMS' IMPROVED MU- 

ley Saw Hangings are the best in the world. 
MORRISON & HARMS, Allegheny City, Pa. 



BUMPFF & LUTZ, 

IMPORTERS and Manufacturers of Aniline 
Colors and Dyestuffs, Colors for Paperhangers and 
Stainers. Reliable recipes for Dyeing and Printing on 
Silk, Wool, and Cotton" All new improvements in the 
art of Dyeing, and new Colors are transmitted to us by 
our friends in Europe, as soon as they appear. 

42 Beaver street, New York. 



THE 



Tanite Emery Wheel. 

Does not Glaze, Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co. , Pa. 
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IN ALL MILLS USING 



Sash, Mnlay, 



OR 



MUCH 



POWER 



Is wasted, because the Saws do 
not cut on the upward motion. 
The Saw called 

DOUBLE-CUT 

Will save this wasted Power. 
NO LONGER AN EXPERI- 
MENT OR THEORY. 
We are prepared to answer all 
inquiries. Address 
LIPPINCOTT & BAKEWELL, 

PITTSBURGH, PA. 

TO SAW MAKERS.— We 
own this Patent, and we are 
ready to grant yearly licenses 
to all No. 1 Saw Makers who 
desire to make this Saw. 



MIGHT & CO., 

NEWBUGH, N. T., 

BUILDERS OF WRIGHT'S PATENT 

Steam Engine, 

WITH 

Variable Cut-Off, 

Are now prepared to take orders. The work will be 
doneunder thcimmediate direction of the Inventor. 



Reynolds' 

TURBINE WATER WHEELS. 
The Oldest and Newest. All others, 
only imitations of each other in 
'<■ their strife after complications to 
confuse the public. We do not boast 
but quietly excelthemallin staunch 
reliable, economical power. Beau- 
tiful pamphlet free. Geo.TALLCOT, 
96 Liberty st. , New York. 
Gearing, Shafting, 



PATENT) 
OLD ROLLED 
SHARTING. 



The fact that this Shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price Lists mailed on ap- 
plication to JONES & LAUGHLINS, 

120 Water street, Pittsburgh, Pa. 

VW Stocks of this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE & CO. , 126 Chambers street, N. Y. 



H^" T. V. Carpenter, Advertising Agent. Address 
hereafter, Box 773, New York city. 



Harrison 



Safety 
Boiler. 



First-class Medal, World's Fair, London, 1862. 
And American Institute Fair, New York, 1869. 

Over 1,000 Boilers in Use. 

Weston's Patent Differential 

PULLEY BLOCKS. 

75,000 IN USE. 

Address 

HARRISON BOILER WORKS, 
Philadelphia, Pa. 



DOYLE'S 

PATENT DIFFERENTIAL. 

Pulley Blocks. 

The celebrated Doyle Blocks have taken premiums 
over the differential Blocks of all other makers at every 
Fair where they have been exhibited at the same time. 
When yott buy, see that the Blocks are marked J.J. 
DOYLE. Pat. Jan. 8,1861. All others are infringements. 

SAMUEL HALL'S SON k CO., 

SOLE MANUFACTURERS. 
229 West 10th street, New York. 



' SCHLENKER'S PATENT — <^ 

BOLT CUTTER] 

New Invention. Address, 
Howard Iron Works. Buffalo.N.yJ 



HEAVY CASTINGS «&. 

Steam Engine Builders & Founders, New Haven, Conn. 



rge and 

The 
SAULTCO. 



B^«^EKg§a^«S55 i 



American Saw Co., Manufacturers of 




And Perforated Circular, Lone, and Hand Saws. Alsi 
Solid Saws of all kinds. No. 1 Ferry St., cor. Gold street, 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 



L. L. SMITH, 6 Howard st., New York. 

Nickel Plater. 

First Premium at the Fair of the American Institute, 
1869. Licensee (under the Adams Patents), granted by 
the U. N. Co. , 17 Warren st. , New York. 



IMI 



HOUSEHOLD MAGAZINE con- 
tains in every number one complete 

_ prize story valued at $100. Forty paees 

of other matter. Yearly $1. Sold by news dealers at 10 
cents per copy. Splendid Premiums. $500 cash to be 
awarded for prize clubs. Specimen copv free. Addre 
S. S. WOOD, Newburgh, N. Y. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price, address NEW HAVEN MANUFACTUR- 
ING CO. , New Haven, Conn. 



WIRE ROPE. 

JOHN A. ROEBLINGTS SONS, 

MANUFACTURERS, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging 1 , 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductorsof Copper. Special attention given to hoist- 
in.sfrope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse, 
No. 117 Liberty street. 



To Western Purchasers of Machinery. 

\ LARGE NUMBER ENGINE LATHES, 
_t\_ Iron Planers, Drills, all sizes and kinds, Stationary 
and Portable Engines, Wood Workiug Machinery, the 
largest assortment to be found in this country, will be 
sold at low rates, by W. A. JAMES & CO. , 

195 Lake st. , Chicago, 111. 



PAGE'S 

Patent Tanned Belting 

Runs 25 per cent more machinery, is nearly twice as 
strong, and wears 50 per c. longer than any other. Send 
for circular containing price lists and discounts. 
Page Brothers, Sole Manuf'rs, Franklin, N. H. 

OR CIRCULAR ILLUSTRATING A NEW 
__ and greatly improved TURBINE WHEEL, believed 

to be the best and cheapest in the market, apply to 
PUSEY JONES & CO. , 

Wilmington Delaware. 



F 



Working Models 

And Experimental Machinary, Metal, or Wood, made to 
order, by J. F. WERNER, 62 Center St., N.Y. 



C&UTXON. 

\ LL PERSONS ars cautioned against pur- 

J\ chasing or using the SOLID HEAD DIAMOND 
DRILL unless properly licensed by the SULLIVAN MA- 
CHINE CO., Claremont, N. H. 



H 



London ,st8 Cannon street. 

KOHNSTAMM, 

MANUFACTURER OF 

ULTRAMARINE, 

And Importer of English, French, and German Colors, 
Paints, and Artists' Materials, Bronzes, andMetals. No. 
100 Chambers st. bet. Broadway and Church st. , N. Y. 



$250 



EMPLOYMENT. 

A MONTH with Stencil Dies. Sam- 
ples free. Address 

S. M. SPENCER, Brattleboro Vt. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills, and 
Edgo> Tools. NorthamptonEmery Wheel Co. , Leeds, Mass. 



Scientific American 

For 1871. 

TWENTY-SIXTH YEAR. 

THIS SPLENDID WEEKLY, GREATLY 
enlarged and improved, is one of the most usetul 
and interestingjournals ever published. Every number 
is beautifully printed on fine paper, and elegantly illus- 
trated with original engravings, representing 
New Inventions, Novelties In Mechanics 
manufactures, Chemistry, Photog- 
rai>y, Architecture, Agriculture, 
Engineering, Science, 
and Art. 
Farmers, Mechanics, Inventors, Engineers, Chemists 
Manufacturers, and People of all Prof essions or Trades 
will And the 

SCIENTIFIC AMERICAN 

of great value and interest. 

Its practical suggestions will save hundreds of dollars 
to every Household, Workshop, and Factory in the land, 
besides affording a Continual Source of Valuable Instruc- 
tion. The Bditors are assisted by many of the ablest 
American and European Writers, and having access to 
all the leading Scientific and Mechanical Journals of the 
world, the columns of the Scientific American are con- 
stantly enriched with the choicest Information. 

An Official List of all the Patents Issued is published 
Weekly. 

The Year ly Numbers of the Scientific American make 
two splendid Volumes of nearly One Thousand Pages, 
equivalent in size to FOUR THOUSAND ordinary book 
pages. 

SPECIMEN COPIES SENT FREE. 

Terms-|3 -00 a year, $1 -50 half year ; Clubs of Ten Cop- 
ies for one year, at $2 -50 each, $25-00, 
With a SPLENDID PREMIUM to the person who forms 
the Club, consisting of a copy of the celebrated Steel 
Plate Engraving, " Men of Progress. " 

A New Volume commences on the first of January 
and now is the time to organize Clubs so as to get the 
Premium, and also the paper, at the lowest Club rates. 



FOR CIRCULAR OF TREMPER'S PATENT 
VARIABLE CUT-OFF, for high and low pressure 
Steam Engines, address 

PUSEY, JONES & CO. , Wilmington, Delaware. 

SECOND-HAND ENGINES FOR SALE — 
From 8 to 12 horse power, portable or stationary. 
For condition price, etc., address 

C. A. DURFEY Titusville, Pa. 



Address 



MUNN & CO., 

Publishers of the Scientific American". 
37 Park Row, New York. 



XHE " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth and 
tbard sts., Philadelphia, and 59 Gold St., New York. 
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